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Pll Pay Your Railway 
Fare to Kansas City! 


My Big Announcement this season— 
‘You can come to the world’s largest and best 
trade achool at nomore expense than if it were 
located in your home town, for I am rebating 
fares from any point in'the U.S. to the 
Sweeney School, No advanee in tuition. No 
extras, Just a fair, square rebate, 

No matter where you hive, thi 

brings the Sweeney Million Dollar 

School right to your door. 


7 Trades T Sveeney 


man is tanght 

Seven different trades, No extras. 

No books to buy, We teach by do- 

ing the actual work. Learn in 8 

‘weeks, You eannot get the Sweeney 

System of Practical Experience any- 

whereelse. The system that train- 

ed over 6,000 men for Uncle Sam 

during the warand that has turned 

out an army of over 6,000 gradu- 

ates. You can hardly go any place in the 
world without bumping into a 

holding down some mechanical job and ready 
to greet a fellow Sweeney graduate. 
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'WEENEY trained men are in demand 
everywhere at good wages, $50 a week 
and more, from garages, tire shops, welding 
concerns, auto repair shops, ete. In the last 
six months farm products’ have all gone 
down, but the autoe stil Kept running and 

no trained mechanic had to hunt a job. To 
RAINED 


id, VEENEY T! 
BIN’ AE WANTED. Here's the proof: 
Hundreds of 
Openings For Men! 


‘most any price for a good man. Sc 
him right’ away.””” Neck City, Mou. 
cays: “Put ua In touch with a first 
lass repair man, Excellent openin, 
Indianataye:""Wantone morelSerect 
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ty is wonderful, Our dally mall ia 
‘Conclusive pron that’ the trained 
Than with & Sweeney diploma can 
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For the Free Cypress Boat Book, 
with 116 pages, 29 pictures, Jocharts, 
aad ig Supplement, just write the 
Southern Cypress’ Manufacturers 
Association, 1249 Poydras Build 
ing, "New" Otleans, tas or 1219 
Graham Builling, Jackwoaville, Fla, 
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Index to the Home 
Workshop 


A department for the man who 
works at home with tools 


‘Curtain Rad Supports Made frm Lege 
Divisions mith « Ruler, Making Equal 


Generator, High Frequency, Irom OMd Motor 
‘Gam Cabinet, How te Bald 5 
Hcheew Handle vom « Backie Rod 


‘Magician's Trek Manatecturs Paper Money 
‘Metal Turned with « Had Dri, 


$75 bias Contest 


for 
Home Workers 


Popular Science Monthly is offer- 
ing each month a first prize of $50 
and a second prize of $25 for the 
best articles describing things 
made at home. Every reader is, 
eligible. See page 86 for the rules 
of the Contest. 
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Secrets of Selling 


that Make These Men 


10.000 aYear 
Star Salesmen 


Some Amazing Stories of Quick Success 


Thich ante te 
Ro etl lea A pee as 
yd 


ou many 
pein pat of 
‘came from all wall of fife, from all Belds of work. 
‘They had previously. been clerks, bookkepers, 
toechanies, fxm hasta! Some of them had never 
th rmonth—some of then had 
years at dull, uninteresting work with= 
sect of anything better im Hie, And then, 
cick. jump they found there 
soney than they had ever thought ponte 
Suddenly ail theis dreams of ruccess, postion, ad 
financial independence came trie. 


The Secret of Their Success 


ineent earning? 
Fhe anawer is very simple, ‘These men decided to 
set into the great field Of Selling they learned 
bout the wonderful opportunities in this fascinat- 
{ng protenson—why sulenmen are always tn de- 
mand why they tecrive so much tate money 
than men fq ther Belds of work And they be 
‘came Star Salesment 

‘Probably Il you had told any one of these men 
that wae pond for Him to become a Star Sas. 
fan he would have laughed atthe idea {tou had 
foi him thae 4 was mot only Powbie, but that It 
‘ould be done remanent at home, with- 
‘ut interfering works he would hase die 


What Makes a $10,000 a Year 
‘Star Salesman? 


‘asa mate of fact thse men who a today 
uch handaome fewards a» Star Saleses 


1 Now Earn as High o4 $100 « Day 


sores, Stat Salexmen and fing them Into. pontons 
Gia and Tring 

Throat is bp hundreds omen have been able 
to tealize eit dreams. l, big opportunity, piceray 
‘wealth and independence.” Men without previous ex 
DPovience or spectal qualifications have learned he 
retro mling that make Star Salewmens-ior Salexmen 
fre not hora” but made, and any 

‘principles of Saleto 


IgAmoctatlon "Any coe who ie nclined to doubt that 
{this eso han only to read the stories ‘of men who tell 
fn their own words what 
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What These Men Have Done 
You Can Do 


rie Rall Shee “Atsoclation 
Sid its FREE EMPLOW MENT re yi 


the opportunities that await you it the 
Sung Mall the coupon or write today. 


Sere 


GUIDES SENT FREE 
FOR YOUR OK 


“Worth ten times their 
price." “I wouldn't send 
them back for 
of diamonds.” 
gratulate you 
excellence.” “Helped me to 
two raises in four months." 
“Better than 
instruction 
them when I was laid up 
and got further ahead 
than if I'd been on the 
job.” 


But there are sign posts all 
the road. to 
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BEA RAILWAY 
TRAFFIC INSPECTOR 


EARN UPTO $250.4 MONTH, cx- | 


533 
i 


teay of 
POSITION GUARANTEED 
‘months’ sparetime study at 


Learn in Spare Time to 
be a CIVIL ENGINEER 
Eam $1500 te $5000 Yearly 


Great Books Shipped FREE 
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‘See the New Ideas for Men Who Work at Home with Tools, Classified in the Home Workshop Index on Page 2 
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For Six Insertions 


Ever since Popular Science Monthly 
asiumed its present popular style, in 
October, 1915, it has stood second in 
the volume of Classified advertising 
carried in the national magazines, 
During that time about 80% of its 
advertisers have used space consis- 
tently—month after month, year after 
year—without omission. ‘The other 
20% have used ically 


we is A 


ata 


MODEL AND MODEL SUPPLIES 


SSeS 
ee 
See eS 
Prem cei taledioniated Sewers 


itable to be represented in every 
ime, we are offering a special dis- 


No a ke 


Eee See 


BUYERS ‘every moath at this un- 

sally low vate, send your onder 

Lalla! MOTORS, ENGINES, MACHINERY 

Cassfed A devising Monogr, eee SAE EG | 

POPULAR SCIENCE MONTHLY, . ee 
35 seen Sere, Fe 


ey 


‘Fopula Setenre oct 


‘ Quick-Action Advetinements eontinued om page 8 


October, 1921 


How Would You Like to Earn 
$83 a | Day? 


The true story of J. F. James, the shipping clerk who became president of a 
great manufacturing company. What was the secret of his success? 


By Richard W. Samson 


HE other day I spent a few 
precious hours with Mr. J. F. 
James, President of the Mascot 

Stove’ Manufacturing Company, of 

Chattanooga, Tennessee. 

Fifteen years ago he was working as 
1 shipping clerk in a stove foundry for 
$9 a week, Today he is making 
$25,000 a year, or $83 a day. As 
Mike Murphy, the famous coll 
trainer, used to say—"You just can’t 
beat a man who refuses to be beaten.” 

Somehow, whenever I meet a man 
like this, and learn the story of his 
life, 1 am doubly glad that I am an 
American, 

For this is truly The Golden Land of 
Opportunity. “The barriers are not 
yet erected which shall say to aspiring 
talent—'Thus far and no farther.’ 

Few men have started life with as 
barren prospects as J. F. James. Born 
in the mountains of East ‘Tennessee, 
forced to go to work before he had 
completed his education, he might easily 
have fallen into the rut of mediocrity 
and stayed there. 

But one day, glancing through a 
magazine, he came across an. adver- 
tisement ‘which appealed to him so 
strongly that he read it twice and then 
tore itoutof the magazine to read again. 

It told how thousands of other 
men had won promotion through spare 
time study, How they had trained 
themselves to do bigger things! How 
they were ready and waiting when 
Opportunity camet 

HAT day J. F. James made a 
resolution. “He said that what 
hhe could do! So he 
tore out that familiar coupon, marked 
it, signed it, and mailed it to Scranton. 

Though he did not fully realize it at the 

time, he had taken the first step along 

the Up-road to Success. 

So it came about that J. F. James 
studied while other men wasted their 
time shooting pool or playing pinochle 
or watching the clock. They are still 
doing it today—worn, discouraged men 
who cry out that Fate is against them 
and that “they never had a chance.” 

Doomed forever to small wages, 
fighting a losing fight against poverty, 
missing the really good things of life, 
they cannot understand how “Jimmy” 
Tames got ahead. 


J.P. JAMES 
st 40 yee ad sing $25.00» pur 
“he they of our wets, Thee pores 

wo eccea* 


“I didn’t make a drudge of my- 
self," said Mr. James the other day. 
"“L had time for baseball and everything 
that seemed worth while. 1 had just 
as much fun as the other fellows, but 
instead of wasting time, I turned it into 
gold through my I. C. 8, course. 

“Every hour T invested in study has 
paid me better than any other invest- 
ment I ever made. 

“Ie has brought me a large income— 
the satisfaction that goes with success— 
the money to buy anything T want—a 
00d home and an automobile for my 
wife and children—the esteem of all my 
friends. I feel that I owe the I. C. S. 
a debt that I can never repay. They 
made my success possible 

HAT about you? Are you satis- 
fied to stand just where you are? 
Or do you really want to be somebody ? 
Te all depends on what you do in your 
re time. 
“There is not a man in powei 
Bethlehem Steel Works today, 


sys 
Charles M. Schwab, “who did not be- 
gin at the bottom and work his way 
up.. They won by using their normal 
brains to think beyond their manifest 
daily duty. 


‘And one of these executives earns 
million dollars a year! 


7 


‘The difference between a successful 
man and a failure is almost always a 
matter of training. 

As Andrew Carnegie said: —“Al- 
though my whole works were to be 
burned down, it wouldn't be a fatal 


blow—if I still had my organization, 
‘my trained men,’ 
‘You can be one of these trained men, 


You can get the training you need 
right at home in spare time. 

For thirty years, the International 
Correspondence Schools have been help- 
ing men out of routine drudgery into 
work they like—helping them to win 
advancement, to have happy, prosper 
fous homes, to know the joy of getting 
‘ahead in business and in I 

In offices, mills, shops, stores, f 
tories—in every line of endeavor— 
1. C. S. men are “the first to be hired 
and the last to be fired.” 

How much longer are you going to 
wait before taking the step that is 
bound to bring you more yoney? Isn't 
it better to start now than to wait five 
years and then realize what the delay 
has cost you? 

‘One hour after supper each night 
spent with the I. Cy Sin the quiet 


of your own home will prepare you for 


yay, 
‘mail the coupon. It takes but 4 momer 
Your time, but i isthe most important 

thing you can do today! De it right mow! 


New Easy Way |x 
To Learn Drawing 


How you can earn big money 
in Commercial Art, Iilustrating, 


Designing, or 
without being @ “geni 
regardless of your present 


Never was there such a 


thousands. talogs, adver 
tisements, posters, circulars, trade-mark 
designs —countless pieces of art work are 
needed by t thebusy basins wold 48,868 
periodicals are published: in Ametica— 
Every one of them needs the services of 
saat two artists for each ianue. 
‘Can't begin to realize the gigantic amount 
of artwork that must be done and the 


demand te ig money 
Seally patcond fe tiny Merete 
for anyone with foresight enough to 
pare for this pleasant profession. thru 
‘bur new easy method of teaching, YOU 
fan earn $40 t0 $100 a week as an artist, 
regardless of your present ability. 
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How I Improved My Memory 
In One Evening 


The Amazing Experience of Victor Jones 


"Of gwnrss | place yout Me. Addison 


‘Sims of Seattle, 
“ICT remember correctly—and 1 do re 
member correctly —Mr. Burroughs, the 
Jumberman, introduced me to you at the 
luncheon of the Seattle Rotary Cub, three 
years ago in May. ‘This is a pleasure ing 
deed. T haven't laid eyes on you since that 
day. How is the grain business? And 
hhow did that amalgamation work out?” 

‘The assurance of this speaker—in the 
crowded corridor of the Hotel McAlpin— 
compelled me to turn and look at him, 
though I must say, itis not my usual habit 
to "listen in’ even in a hotel lobby. 

“He is David M, Roth, the most famous 
memory expert in the United States,” said 
my friend Kennedy, answering my question 
before I could yet it out. "He will show 
‘you a lot more wonderful things than that, 
‘before the evening is over.” 

And he did, 

‘As we went into the banquet room the 
toastmaster was 
the guests to Mr. Roth, 
when it came my turn Mr. Roth asked, 
"What are your initials, Mr. Jones, and 
‘your business connection and telephone 
‘number?’ Why he asked this I learned 
later, when he picked out from the crowd 
the 60 men he had met two hours before 
fand called each by name without a mis. 
take, What ia more, he named each man's 
business and telephone number, for good 
measure, 


won't tell you all the other amazing 
things this man did except to tell how he 
called back, without a minute's hesita- 
tion, long lists of numbers, bank clea 
ings, prices, lot numbers, parcel post rates 
and anything else the guests gave him in 
rapid order. 


‘When I met Mr. Roth—which you may be 
sure 1 did the first chance I got—he rather 
bowled mie over by saying, in his quiet, modest 
way 

‘There is nothing miraculous about my re- 
tmembering anything I want to remember, 
whether i be names, faces, figures, facts oF 
something I have read in a magazine 

“You can do this just ax easily ax do. Any 
‘one with an average mind ean learn quickly 
to do exactly the same things which seem 30 
miraculous when 1 do them 


“My own memory,” continued Mr. Rath. 
was originally very faulty. Vex. it was—a 
really. poor memory. On meeting a man 1 
‘would lowe his name in thirty seconds, wile 
ow there are thousands of men and women 


‘and genius, Now sce that every man of us 
ite his Kind of a memory Whe only knows 
ow to make i work ight 


wonderful thing, after 
‘he Gare or s0 many Yeaty 
the 


fa the United States, many of whom I have 
set but once, whose names I can call on 
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$60 to $150 a Week 


ee, “Not enough really able draftsmen to go around” is always the ery of em: 
‘lectrcal planta, contractor, she 


ployer, Pactori, architects et metal work, 
Oa Far Patch, ot ap publishers enginering concerns are searching for men whose training 65 
Sean Ere ites) : Shan where taceptinal chil t requietready to piace ther: 


as 
where they will have the largest earning capacity. This is your chance. Learn 
Drafting and have your future career settled, for proficiency in this calling will 


{Bre you an extalnbed standing, and recogetion™ie wil always mabe a pl 
for you. 
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A $1000 Raise 


“_Williams is making $1000 year more than 
youare but he is leaving the first of the month, 
“You may not know it, Carter, but I've had 
my eye on you for some time—in ever 
since I found out that you were using your 
spare time to read up on our business. That 
study has paid you, and us too, mighty well. 


“Judging from the way you made good in 
cther positions I am eonvinced that you have 
the training and ability to do Williams’ work. 

inning with the first of the 
month you will be promoted to Williams’ 
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FREDERICK J. DRAKE & CO., Publishers, 1003 Michigan Ave.. Chicago 
Drake Books are For Sale at all Book Stores 
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INVENTION 


Is a Science! 
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TO INVENT 
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\HOUSANDS of men everywhere are doing the same. 
M etting more than this. Some are opening 


their own. Why don't you get into the 
auto game too? Men in other lines with a little mechan- 
ical ability have doubled their earnings after getting into 


Learn at Home 


Noneed to pay for an expensive course 
that wil take you away from ho 
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ave to serve an 
Use spare time 
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Which 

of these 
two men 
has learned 
the secret of 15 minutes a day? 


The secret is contained in the free book offered below. Until you have read it you have no 
idea how much 15 minutes a day can mean in growth and success. Send for your copy ni 


ERE are two men, equally good-looking; The booklet gives the plan scope, and purpose of 
equally welldremed"Vou ace wich men at 
every social gathering. "One of them ca iov’s Fi 
tate nothing ed the mere ays new The Dr. Eliot's Five-Foot 
other bring th of side Hight 
and illustra stened to eagerly. Shelf of Books 
He talks like a man who had traveled widely, The Fa 
though his only travels are a business man’s trips 
He knows something of history and biography,of Every well-informed man and woman should at 
the work of great scientists, and the writings of least know something about this famous library 
philosophers, poets, and dramatists. “The free book tells about it—how Dr. Eliot has 
‘Yet he is busy, as all men are, in the affairs of put into his Five-Foot Shelf “the essentials of a 
every day. How has he found time to acquire 20 liberal education,” how he has so arranged it that 
cha even “hfteen minutes a day” are enough, how in 


rich a mental background? When there i 
multitude of books to read, how can any man pleasant moments of spare time, by using the 
be well-read? reading courses Dr. Eliot has provided 
‘The answer to this for you, you can get the knowledge of 
and to the su literature and life, the culture, the broad 
and women like him—is contained int that every university strives 
free book that you may have for the ask- 
.. Init is told the story of Dr. 
discovery, which, as one 
ig what the 
ention of the telegraph did for com- 
"From his lifetime of read pleasure.” 
ing, study, and teaching, forty years of Every reader of Porvtar Scraxct 
it as President of Harvard University, Moxtiity is invited to have a copy of 
Dr. Eliot tells just what few books he chase for the _ this handsome and entertaining little book. It is 
most famous library in the world: why he chose free, it will he sent by mail, and involves no 
them and how he has arranged them with notes nn of any sort, Merely clip the coupon 
and reading courses so that any man can get from and mail it today ‘ 


them the essentials of a liberal education in even pg ConsreR & SON COMPANY, New York 
fifteen minutes a day TPablishers of Coed Books Since 1095 


ing Path to a Libera! Education 


"For me,” wrote one man who had sent 
in the coupon, “your little free book 
meant a big step forward, and’ it showed 
me besides the way to a vast new world of 


re 
pressed it, “does for re 


Pee COLLIER & 
he Went thas 
By pal abate fe and i 


Send for 
this FREE booklet 
that gives Dr. Eliot's 
own plan of reading 
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ito the problem, such as the 
resilience of the ball, the “English". 
placed on it by the pitcher’ 

‘a few minor details. 

‘ag proved by meast 

where between 450 0 f 
problem cannot befwd#ked dow: to 
exact figures because of the unknown 
quantities. 

‘The experimenters, however, were 
not so much interested in the problem 
in physics as they were in the problems 
in psychology. The thing they wanted 
to know was what made Ruth superior 
to all other ball-players in hitting 
rather than to measure that 


Babe Could Beat His Own Record! 


Before proceeding to the psycho- 
logical tests, however, we tried another 
in physics to satisfy my curiosity. A 
harness composed of rubber tubing 
‘was strapped around Ruth's chest and 
shoulders and attached by hollow 
tubes to a recording cylinder. By this 
means his breathing was recorded on a 
revolving disk. He was then placed in 
position to bat, an 
imaginary pitcher 
pitched an imaginary 
ball, and he went 
through the motions 
of hitting a home / 
run, The test proved, 
and the needle re- 
‘corded, the fact that, 
as a ball is pitehed 
to him, Babe draws 
in his breath sharply 
as he makes the 
huck-swing with his 
bat, and really, 
“holds his breath,” 
or suspends the oper- 
ation of breathing, 
until after the ball is 
hit. But for that 
fact, he would hit the 
ball much harder and 
more effectively than 
he now does. Tt has 
been discovered thi 
the act of drawing in 
the breath and hold- 
ing it results in a 
sharp tension of the 
‘museles and a conse- 
‘quent Toss of striking 
power. If Ruth ex- 
pelled his breath be- 
fore striking the ball. 
the muscles would 
not become tense 
and his swing would 
havegreaterstrength 
and rhythm. 

‘The first test to 
discover the effi- 
ciency of his psycho- 
physical organism 
was one designed to 
try his coordination; 
a simple little test. 


board, looking 
with ‘2 small 
Af the bottom of 
te that regis- 
tered every time it was touched. Ruth was 
presented with a little instrument that looked 
like a doll-sized curling-iron, the end of which 
just fitted into the holes. Then he was told 
to take the instrument in his right 
hand and jab it into the holes suc-~ 
cessively, as often as he could in 
fone minute, going around the 
board from left to right. 

He grew interested at once. 
Here was something at which he 
could play. The professor 
“shushed" me, fearing that I 
would disturb Ruth or distract his 
attention as he started around and 
around the board, jabbing the 
curling-iron into. the holes with 
great rapidity. He would put it 

10 the holes twelve to sixteen 
times so perfectly that the instru- 
ment barely touched the sid 
‘Then he would lose control and 
touch the sides, slowing down. 
Only twice did he pass the hole 
without getting the end of the fron 


into it. With his right hand he made 
‘a score of 122. Not unnaturally, 
wrist was tired and Babe shook it ‘and 
grinned ruefully. 

Then he tried it with his left hand, 
scored 132 with it, proving himself a 
trifle more left- than right-handed—at, 
least in some activities. ‘The signifi- 
cance of the experiment, however, lies 
in the fact that the average of hundreds 
of persons who have taken that test is 
82 to the minute, which shows how 
much swifter in the coordination of 


Babe Ruth holds 


fing. ‘The face was hand, brain, and eye Ruth is than the 
recorded. by the average, 
pocumetic-” tube 


Every Test but Another Triumph 


In a sequel to this test that followed, 
Babe tapped an electrified plate with 
an electrically charged stylus with all 
‘the speed of a drum-roll, scoring 193 
taps in a minute with his right hand 

and 176 with his 
left hand, ‘The aver- 
lage score for right- 
handed persons un- 
dergoing this wrist- 
wracking experiment 
is 180, and, while 
there is no data eov- 
ering right-handed 
persons using the left 
hand, it is certain 
that Ruth's record is 
much above the 
average, us he is 
highly efficient with 
the left hand, 

But steadiness 
must accompany 
speed and so they 
tested the home-run 
‘king for his steadi- 
ness of nerve and 
muscle by having 

(Contaded on page 110) 


‘The great height of the Woolworth Tower 
ives tan extra hour of sunlight daily 


N_ the highdit 
world the daylight 
longer for tl 
floors. 


‘No mattegghat the 
people age boRN to be daylight 

‘When We sta? sets behind the high 
ground on he western shores of the 
Hudson Ri well-defined shadow 
in cast for a little more than one mile 
‘on the faces of the skyscrapers on 
lower Manhattan Island. This shadow 
rises steadily at the average rate of 
‘one foot in a trifle more than two 
seconds. The amount of daylight 

ined by an ordinary building is 
negligible, but in the case of the 
world’s highest skyscraper, the saving 
is surprisingly large. 

‘The fifty-two stories of the Wool- 
worth Building rise to a height of 792 
feet, 1 inch. The shadow of the 
Palisades falling on the 


Pitching Basel 
‘HE automatic pitcher has 
arrivedl A demonstration 
of tis uew “machine gun" pl 
the diemeed wr 
fiven at the Polo 
New York ety. 


‘The automatic pAgher, regulated 

by a small spring of top, registers 
‘out drop” on the ball, and a 

piston-ring develops an “inshoot,"" 
while another mechanism throw; 
out a ball that is moist. B.F. Blair, 
of Indianapolis, is the inventor. 

‘The purpose of the device is not 
to displace the professional twirler, 
Its purpose is to save the energy of 
the pitchers who have to perform 
during batting practice. 
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Ils by Machine 


‘With this automatic pitcher the batter 
‘can be served with an indrop, outcurve, 
for spitball.” It saves the arms of the 
‘human pitchers in batting practice 


Portable Circus Grand Stand 


LINE of circus wagons drives 
into the vacant lot and horses 

and elephants form them into a long 
column twelve feet apart. The teams 
‘unhitched—and four minutes later, 
solid grand stand is set up. 
‘Any old-time canvasman will téll 
you that it used to take two hi 
rect a cireus grand stand, so it 
to appreciate how much 1 
stands, invented by W. 


superintendent of 

Wallace Circus, mean &fh 

show. This grand ganda 

tion of wagon and adgt sthdeture built 

together and unfol location. 
ol 


‘The wagons are six-inch 
channel iron, with heav& wheels and 
axles. The seats fold aloMy the sides 


0 that on the road the center of 
the cart ts unobstructed and forms 
‘a service space for carrying other 
elreus property. 

All danger of accidents is elimi- 
nated, as all the planks are bolted 
down to their supports. ‘The string. 


‘ers are spaced four feet apart, instead 
of the customary seven feet of the 
standard traveling stand. The capacity 
h wagon is about 280 seats. The 
to allow the stands 
conform to any irregularity of the 
wind, and the connections on the 
zon allow the seats to be unfolded, 
ven when the wagon itself is twisted 
sunk in soft mud, 
Additional folding sections twelve 
feet in length, with a eapacity of 112 
seats, are placed between each wagon. 
‘The ‘supports are two by six-inch 
spruce beams resting on swivel or self- 
lining bases to take care of any bad 
line-up in placing the wagons. 


‘This view shows the grand stand 
as it appears unfolded and 


structure moves upward 
‘one foot in two and one 
half seconds, which means 
that the sun takes about 
thirty-two minutes to rise 
from the hase to the pin- 
nacle of the tower. In 
other words, half an hour 
after the streets are in 

adow, one may take an 


elevator to the tower and 
still see the sunset. 
Sinee the sun takes a 


corresponding length of 
time in the morning to 
climb down from the tower 


enced for use 


Onsenvations made by 
members of the United 
States Weather Bureau on 
Mount Wilson, California, 
show that ants move faster 
at high temperatures. 

‘By timing the rate at 
which ants moved over a 
measured section of a trail, 
it was found that their 
speed varied uniformly with 
the temperature, and that 
in passing from cool shade 
to the full heat of the sun (a 
change of 54° F.), the same 
‘ant would increase his speed 


from 044 to 6.6 cm. a 
second. 
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Will This 300-Mile Bigger 


Supreme in 


The Temple gun, using every|gr 
fle speed of fiv 


has a projectile 


HE most stupendous progress in 
‘the concentration of explosive 
force since gunpowder was in- 

vented seven hundred years ago, is now 

declared by Dr. Miller Reese Hutchison 
to have been accomplished by Robert 

‘Temple, ereator of the Temple gun. 

Dr. Hutchison has made public 
demonstrations to prove that this 
American Bigger Bertha, so far exist- 
ing in a miniature model’ only, focuses 
nearly all of the efficiency of explosives 
in the projection of its shell, eompared 
with an average of 25 per cent in 
other big guns. 

‘With these figures as a basis, experts 
predict that this new piece of ordnance 
will have a range of three hundred 
miles with a five-ton shell. 

‘The Temple gun, he says, is noiseless 
and Kickless, despite its terrifie pro- 
pulsive power. Its maximum shell 
velocity will be five miles a second. 

In its. present form, if used for 
riveting, the gun will drive a bullet half 
its length into a three-quarter-inch 
steel plate placed against the muzzle 
‘of the gun—with no shock or danger to 
the gunner or spectators. 

‘And Dr. Hutchison went 

‘ahead, in his office in the 

Woolworth Building, and 

astounded a group of se 

tifie skeptics by shooting a 

few dozen bullet-rivets in- 

toa chunk of armor. 

Were it not for the un- 


Be 
Fu y 


alsecond 


questiond} eminence of the engineer 
‘who sponsors the inventor, the an- 
nouncement would be discredited as a 
hoax. The principle of the gun ix 
being held secret for United States 
military use. 

From 50 to 75 per cent of the ex- 
plosive force of the 
high-power rifles. is 
dissipated in the form 
fof heat and sound. A 
biggun on a battleship / 
belches forthatwenty- 
foot tongue of flame 
when it is fired. It 
is the direction of all 
this fierce energy back 


of the projectile 
that nearly quad- 
ruples the power of 
the ‘Temple gun. 
Nothing is wasted 
of the gun-charge, 
not even the roar. 

As explained by 
Dr. Hutchison, 
every particle of 
powder is burned in the Temple 
gun before the projectile starts 
tomove under the impetus of 
the expanding gases. Thus the 
tremendous force of the product 
gases accumulates until com- 
bbustion is complete, at w 
time the bullet is sent forth 
with a terrific push. 
‘The law of action and 
reaction accounts for the 
“kick” of firearms—a 
great problem to ord- 
nance and ballistic ex- 
perts. The Temple gun 
has no recoil and pro- 
duces no noise when its 
charge explodes. 

‘The muzzle of the small 


Make America 


‘York City to Rochester, a distance 
of 255 miles 


‘Temple gun can be placed against a 
three-quarter-inch steel plate at the 
moment of firing. When the trigger of 
the gun is pulled, there is no kick and 
the only sound heard is a sharp elfck— 
the metallic crack of the impact of the 
steel bullet against the steel plate. 
‘The penetration of the bullet into 
the steel may be regulated by altera~ 
tion of the charge. Its range of veloci- 
ties is from one to five miles a second, 
‘The supergun will have its peace- 
time as well as its wartime uses. It 
may be pressed into service as a rivet- 
ing device. ‘The steel bullets will pene- 
trate steel girders and beams rapidly 
and quietly. It may be operated under 
water in salvaging operations and a 
recent test showed that it was neces- 
sary to exert a force equivalent to eight 
tons before thessteel bullet placed under 
these conditions could be withdrawn, 


‘Ae a special service to readers, the Editor will be 
ddremes of manufacturers of devices mentioned in 


‘supply the names and 
Popular Science Monthly 
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Using the Vacuum-Cleaner Idea to Unload Coal 


A unique electrically operated suction device that 
lifts sixty tons an hour to a height of fifty feet 


HEORETICALLY it is impos- 
sible to lift eoal by vacuum. An 
ordinary hydraulie suetion pump 

can only lift water about twenty-seven 

feet. How, then, ean coal, whieh is 
far heavier’ than water, be drawn up 
nearly twice this distance? Whatever 
theory dictates, it ean be done, for an 

‘equipment of this description is work- 

ing daily on the docks of an elec- 

trieal company at London. 

‘As a matter of plain fact, it is not 
vacuum alone that accomplishes 
the deed. It is more a combina- 
tion of vacuum and a column of 
fast-moving air, Air rushes in to 
fills vacuum at a speed of nearly 
eight hundred miles an hour. If a 
heavy substance such as coal is 
placed in a blast of this terrific 
velocity, it cannot help being ear- 
ried along. That is why the coal- 
unloader shown in the illustrations 
cun handle pieces as large as four 
inches in diameter. 


The Impossible Happens 


Although the vacuum provided 
is only twelve inches of mercury, the 
current of air generated is sutfi- 
ciently powerful to partly drag and 
partly push the coal to the top of 
the fifty-foot tower. Unusually in- 
genious methods are employed to 
prevent the dust-laden air from clog- 
ting the suction pump. In fact, it 
‘was the solution of this particular 
problem that made the idea a 
Practical success. 

On the wharf is a tower sixty-five 
feet high, with a series of platforms 
at different levels. On the topmost 

latform is mounted a circular bin oF 
receiver,” fifteen feet deep and si 
feet three inches in diameter, with a 
hopper-shaped bottom. From this 
recciver a twelve-inch-diameter steel 
pipe-boom extends outward over the 
water, the outer end being stayed by 
adjustable ropes from the top of the 
tower, so as to form a movable arm 
with a flexible joint at the tower end. 
From the end of the boom a nine- 
ineh-diameter flexible piping, with an 


tends down the hold of 
collier, where it is attached to a 
the open end of which is 

pushed forward into the coal 
‘The middle section of the receiver, 
which is divided into three parts, is 
connected by means of a twelve-inch- 
diameter air pipe with a vacuum 
pump that exhausts the air from it, 
‘thus sucking up the coal from the 


By P. J. Risdon 
English Correspondent, Populer 
Science Monthy 


barge to the receiver, from whi 
‘tipper seal.’ 


vertical fabric pipes, known as “flter- 
ing tubes,” through which the dust- 
laden air has to pass and in which the 
coal-dust is collected. At intervals 


this set of pipes is shaken, causing 
the coal-dust that has accumulated 
in them to fall into the hopper. 
‘This feature of the plant corre- 
sponds to the dust-bag on a vacuum 
leaner, with the difference that 
is forced through the fabric of 
the vacuum-cleaner bay i 
the apparatus under consideration, 
air is drawn through the fabric of 
the filtering tubes into the vacuum 
chamber. ‘The object, of course, 
is that only filtered air shall reach 
the air-suction pumps. 

‘The “tipper seal” beneath the 
receiver is a double-compartmer 
airtight box with a vertical parti- 
tion, hinged in the middle to allow 
it to tip to and fro beneath the 
hopper. Both compartments are 
fitted with a door in the top and 
another near the bottom. Suppos- 
ing coal from the receiver to have 
filled one compartment, the tipper 
seal is tilted by means of a belt 


a 


driven crank and yoke. As it moves 
over, the top door closes, the lower door 
opens, and the contents are discharged 
into ‘a hopper beneath the floor. 
Meantime coal from the hopper has 
filled the other compartment and the 
“tipper seal” is again tilted. 
From the hopper the coal drops 
through a twelve-inch opening on to 
‘an endless belt, which conveys and 
discharges it into a storage bunker 
or into the coal-cars. 


‘Sixty Tons Handled [Hour 

The “nozzle” is fttQyfwith a 
door so that it cap easily We cleared 
in case it becon¥s blocied. The 
nozzle-box is feet long, 


thirteen inche and eight 
inches deep) her parts of 
the apparati 80 proportioned 

of coal jamming 
if’ is through the 


is maintained by 

ig air-suction pump, 

inches in diameter, with 

a sixteenSach stroke, and driven 
by a 125-horsepower motor. Sixty 
tons of coal an hour are handled by 
‘each of the two plants now at work. 
‘The cost a ton slightly exceeds 
that of unloading coal by grabs, 
but this expense is outweighed by 
other advantages of the vacuum 
process, The unloading is continu- 
‘ous and it requires few shilled men. 


(© Motors Putiishing Company 
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What Made the Weather So Hot This S er? 


Scientists have discovered a definite connectic 
between temperature, sun-spots, and timbe} 


By Henry D. Hy 
0 sun-spots upset our weather — United States wa in the Mfects of the rhythm on 
‘on earth? Was this past sum- obr weather con‘ 


mer’s heat-level made erratic by surfaceyand rests The search 

‘the sun-spots of the spring? Have ab- ter areay on tH sibs and finally brought them home again 
normal solar disturbances flashed usa Then it\found tht there to their observatory floors, or, for 
warning to lay in coal clearer results, to the 


for an unusually severe 


artic aj 
“One of the mest t- | Can We Blame It on the Sun-Spots? 


trees from which the 
floorboards were hewn. 


} ‘The face and end of 
citing aceti, con- the hoard pleted on 
troversies: the day IMMER. ualled it page 24 shows a rhythm 
developing around these ARE a ee ae ceooeie in Earp ; of growth th 


questions, and while 


fcientists do not agree threatened; Paris blinded by a hot spell unprece- 
that they can yet predict dented in fifty years; Switzerland baked by the sun ts, examining in 
eee cond ose brow until its lakes shrunk; such drought in parts of the samoeraie bee siee oF 
clones, still they do con- United States that farmers appealed to traveling 

sider the general ques- rainmakers. occurring during maxi- 


a These abnormalities of the spring and summer mum sun-spot years, 


And they say that while M * slighter growth during 
Qeartrcnonermayrend | afficted the earth in a sun-spot year. Perhaps | — Yetrn'whin solar tusbue 
this answer in the hes there was no connection between sun-spots and the lence was in abeyance. 

ens, he may also find it Keck, (Bek hesian exnalent, convediiese, 65d <0 "So," says science, 


actually written on the without generalizing too 


pine boards of his observ: ciency are so much affected by intemperate weather hastily, “there must be 
atory floor. Moreover, it that any indication of such connection, making long- something at spot-time 

ia written there in char- rings weathie prophecy Bonsible, fof interest to ul that favors tree growth,” 
acters that the amateur Wasik fol oe tie artes taterbable os and Professor Andrew 


may read as well as ° oaks E, Douglass, of the Uni- 
himself, of direct relationship between solar cyclones and versity of Arizona, and 
‘The characters are earthly weather disturbances. others are at work trying 
markings on the faces to solve the tremendous 
and ends of the boards, problem of how solar 
‘traces of annular rings of cyclones, ninety-two mil- 
the trees from which the boards were eleven-year rhythm of sun-spots—a lion miles away, ean exert such magic 
hewn. ‘These “life lines” disclose not long ebb and flow in the tide of solar over tree growth on the earth, ‘That 
only the history of the trees and of our activity—and recent efforts of astro- they exert magic on the earth in other 
‘weather changes, but the climatic his- physicists have been directed toward directions seems proved by our recent 
tory of the sun, = experience with 
Some time ago [jj brilliant auroras 
science found that and electrical dis- 
our weather, as dis- ‘turbances which, 
tinguished from our last summer, ent 
climate, is caused off telephone and 
or initiated — by telegraph service, 
changes in the radi- played high jinks 
ant power of the with magnetic com- 
sun, power that is passes and inter- 
increased during rupted electrical 
periods of solar tur- power service. 
bulence, forming Atsun-spot times 
hot spots and sun- the solar surface is 
spots—eyelones on made hotter, our 
the sun—whirling. cooler, ‘rains 
hot gases hundred: abound, ultra-vio- 
‘of miles a second, let rays are scat- 
shooting them a tered and the red 
hundred thousand rays, $0 useful in 
miles into space, plant growth, are 
and deluging our strong. The testi- 
air with electrons mony of the tree 
from _spot-craters, rings seems to bring 
bringing interior the final proof that 
solar heat to the Conctuded on page 
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What Sun-Spots Really Look Like and How They Bombard the Earth 


have shown the greatest growth: hat fs every deve 
pres 


in Joking backward, iis noted # 


Rave bad their greatest effect. for in the years 
storms in the sun's atmosphere have been most sev kt before they take pl 


there is nothing coincidental about 
all this. 

Astriking example of how the sun 
writes its chronicle on wood is 
shown in a sector of the ring growth 
of one tree cut in 1912, Count back 
a ring a year to the 1882 ring—the 
thickest ring growth in seventy-six 
years of this tree's life. Now, 1882 
‘was a sun-spot maximum year. On 
April 16, alone, thirty new sun-spots 
were formed, 116 sun-spots were 
counted, flashing auroras were seen 
‘that night, and earth currents ob- 
served by which telegrams could be 
sent from Omaha to New York 
without batteries. For nine months 
of the year 1882 the most brilliant 
‘comet of the century was visible on 
its fight around the sun, with a tail 
two hundred million miles long. 
Certainly, the coincidence of the 
largest tree ring, the greatest comet, 
and the sun-spot maximum is more 
than accidental. A sector of this tree 
shows the eleven-year periods, but the 
reader may find us good examples in 
his board fence or kitchen floor. 

‘But in some trees the sun-spot cycle 
is obscured. Volcanic dust may mask 
the effect by seattering sunlight. ‘The 
tropical tree rings are less marked, 
and while some regions appear to 
respond promptly to solar changes, 
others seem to Ing. 

Tt must not be thought that the 
solar changes affect the weather in a 
single, simple manner. The relation 
must be digentangled gradually from 


conflicting factors. Increased heat 
at solar maxima may actually cause a 
on the earth's surface, 
a grate fire may heat the 
‘acold draft on the back. 
But scientisty have declared that the 
sun-spot ium coincides with the 
East Indian cyclone seasons and with 
the West Indian hurricane maximum 
as well, and recently Professor Picker- 
ing, of Harvard, solely from drought 
‘sun-spot records, predicted th 
1919 to 1920 drought in Jamaica that 
spread such disaster through the West 
Indies. 
‘The sun-spot cycle has been known 


face and eat 
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sinee 1851, but not until lately 
has its importance to us been so 
clearly traced. There is another 
cycle, a short-term cycle, created 
by the rotation of the sun, which 
brings the recurrent effects of its 
spots or its superheated areas to 
bear on the earth once every 
twenty-six and a half days. This 
cycle has actually been made the 
basis of a system of forecasting. 
Recall for a moment the eighty- 
thousand-mile chain of sun-spots 
first seen on the eastern edge of the 
sun at the equator on May 8, 1921. 
As they neared the center of the 
sun’s disk, violent magnetic and 
electric storms began on the earth. 
Auroras were observed, large earth 
currents reported, and magnetic 
forees changed so rapidly that 
record was impossible. The large 
spot seen toward the end of 1919 
was observed for many months rotat- 
ing with the sun. At each rotation, as 
the spot passed central on the disk, 
auroras were seen on the earth that 
gulminated in the display of March 
‘There is a brilliant climax to this. 
As these sun-spots rotate with the 
‘sun, the great shafts of superheat that, 
they throw out rotate with them. In 
turn they strike ench plant in their 
pathway. Thus, the planets may be 
signal lights flashing natural weather 
signals of solar pulses before the sun's 
rotation brings such shafts of super- 
heated areas in Tine with the earth, 


Your Character Is Indicated by Every Breath 


NEW science by which a man's 
character can be determined by 
X-ray studies of the movements of his 
diaphragm in breathing has been per- 
fected by Dr. Maingot, of Paris. The 
subject is placed in front of a large 
radioscopic screen and his breathing 
charted by the operator, and after a 
ong series of observations, Dr. 
Maingot declares positively that 
as a breathes, so is he. 
‘The salient features of the ehar- 
acter may be deduced without 
possibility of deception, since 
the movements of the din- 
phragm are largely involuntary. 
Phrenoscopy, as this char 
acter science is called, takes into 


the breathing movements. All 
of these factors may be readily 
observed with a large X-ray ma- 
chine, and all are charaeteristic. 

For example, the subject is 
ordered to breathe deeply. If 
the diaphragm obeys imme- 
diately, the man is of a docile 
temperament, and if the respir- 
ations continue for a long time 


at the same intensity, he i 
severing. If the 

order does not take 
it indicates that the; 


‘This instrument reveals your mental character, your 
‘temperament, how you rest, and how you work 


discloses the man’s tenacity of pur- 
pose. If expiration succeeds inspira 
tion instantly, the man is mentally 
alert and probably a quick thinker. 

Moreover, the diaphragm does not 
remain in the same shape during the 
breath movement. If it alters very 
little, so that it moves up and down 

like the piston of asteam-engine, 
the man is exact, calculating, 
and fitted for success in busi- 
ness. On the other hand, the 
artistic temperament is 'dis- 
closed by a diaphragm that 
moves in waves, changing its 
shape with every breath. 

‘The value of character study 
by phrenoscopy lies in the fact 
that it enables a man to learn 
just what his fundamental char. 
acter is, and for what general 
line of work he is best fitted. 

While it is virtually impos- 
sible for a man to change his 
character, he may readily mod- 
ify it and make the most of his 
natural, inborn abilities, and it 
is from a desire to assist a young 
man in choosing his life work 
intelligently that Dr. Maingot 
hhas developed phrenoseopy. 
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Are Modern X-Rays a Public Danger? 


Powerful emanations that penetrate brick walls and 
lead screens may injure persons in neighboring regions 


'N April, 1896, five months after the 

discovery of X-rays—or Rontgen 

rays, as they are also named, 
honor of their discoverer—a pose of 
eight hours was required for a correct 
radiograph of a profile head, the tube 
being placed ten inches from the 
sensitive plate. 

In April, 1921, a similar image was 
obtained in Tour hours at a distance of 
ninety yards from the apparatus. 
‘This means that the radiation with 
modern apparatus is more than twenty 
thousand times stronger than was 
possible in 1896. 

With the very weak radiation that 
T have used for my experiments, cor- 
responding to the ordinary radio- 
graphic and radioscopic work, it has 
heen easy for me to obtain images of 
lic objects and human bones 
placed on a sensitive plate fifteen feet 
from the radiating source, although 
the rays passed directly through a slab 
of marble an inch thick, a sheet of lead 
one tenth of an inch thick, and a floor- 
ing eight inches deep, built of oak 
bourds and rough plaster. 


Rays Penetrate a Twenty-Inch Wall 


Fifty feot from this same source 
Thave been able in four hours to fog 
fa photographic plate placed behind 
a wall of brick and stone twenty 
inches thick. Also in the same time 
T have obtained a correct radio- 
graph of a skull and a crab, two 
hundred and sixty-two (eet from the 
ay machine. All these experi- 
ments were made with a seventeen- 
rk and two milliam- 
peres of current, 

If photographic 


plates are 90 


By G. Contremoulins 
Chief of Principal Radiograph 


X-rays thall are being used to cure a 
patient maj\at the same time inflict 


radiodermatitis on other persons ex- 
posed to their influence in adjoining 
rooms or buildings. Nothing will 
suffice for safety but to cover the walls 
and floors of X-ray rooms with sheets 
of lead from a quarter to half an inch 
thick, according to the power of the 
source and its distance from the 
lining. 

As an experimenter from the very 
first discovery of the X-rays, beginning 
in February, 1896, I shall probably end 
in the manner of my late associates, 
but at least my own experience may 
benefit others. I was able, up to the 

ar, to direct my laboratory at the 


Necker Hospital without having re- 
ceived injury. Research work with 
foreign bodies carried on during the 


war with army material, which allowed 
no efficacious protection, has given me 

lammation of the skin of my hands, 
justifying my fears. 

Biologie reactions from X-rays take 
two forms. The first is a skin lesion 
known as radiodermatitis, caused by 
the skin absorbing a large quantity of 
radiations. The second results from 
the improvements in X-ray tubes and 
the use of filters absorbing the radi 
tions of long wave length, currently 
named "soft radiation.” ‘This reaction 
takes place deep beneath the skin upon 
the active cells that are the most vul- 
nerable. It is principally the internal 
secretion glands that are affected. 
Among those who continually receive 
feyen weak doses, a gradual lessening 
of vitality tales place, leading slowly 
toa physiological impoverishment 
that inevitably caries them off sooner 
or 


How Protect from the X-Ray? 


‘The problem of suitable protec- 
tion is becoming a serious one. It 
ix no longer a question of 70,000 
to 90,000 volts in action, but of 
,000 volts under three millinm- 
peres. And when we reflect that 
recent investigations in the tr 


of twelve to fifteen hour rai 
tions with extremely penetrating 


rays, we must ask with anxiety 
t people 


what will happen to innoee 
in neighboring parts of the b 

The employment of such 
energies, considering their potential 
harmfulness, should be regulated 
the authorities along with other 
angerous occupations.” 


Xray radiations, after traveling 262 fect and passing through several buildings, 
to produce the radiograms shown above. ‘The dotted line ia the lower illustration shows the path of the rays 


Were still powerful enough 


First the Movies; now the “Talkies” 


Films accompanied by speech are the 


latest development 


LMOST since the introduction of 
motion-pictures, inventors have 
heen trying to synchronize the pro- 
jection machine and the phonograph. 
“Make the screen figures talk," 
some one at one of the early perform- 
ances said, “and you will double the 
value of the photoplay.”” 

“The Talkies," recently presented 
for the first time, are the result of the 
research work and experiments of 
Orlando E. Kellum, of Los Angeles. 
‘Mr. Kellum was satisfied 


in motion-pictures 


into and expelled by a hollow coil as 
the current was turned on or off. 
Mr. Kellum made a motor similar 
in form and operation to the multi- 
cylindered gasoline. engine. Each 
cylinder was a hollow coil and in 
place of the engine's gastight piston 
was'a plunger. ‘The plungers trans- 
mitted motion to a crankshaft that 
in tun was geared to the projection 
machine. 

Next the inventor provided for 


engine. 
cylindered motor, 
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A sixcylinder electric solenoid motor 
is used to operate the projector 

Wires led from it to. the six- 
each cylindef of 
which “fired” in proper 


to progress slowly with 
his invention, and he 
was plugging’ away in 
his shop while others 
were rushing into the 
market with machines 
and methods that were 
little better than make- 
shifts, ‘The others have 
been forgotten, but ap~ 
parently the Kellum ma- 
chine is here to stay. 

‘The Kellum timing 
aystem is automatic and 
electrical. It synchro 
nizea pictures and talk- 
ing-machine as perfectly 
asisnecessary. All other 
methods involved the 
cleverness of the oper- 
ator in charge of the 
projection machine. He 
had to correct defects in 
the timing by speeding 
up or slowing down the 
projector, as the case might require. 
‘The human element in the control 
made perfect synchronization impos 
sible and it was not uncommon to see 
figures walk off the screen while the 
phonograph was still delivering their 
Hines. 

‘To operate the projection machine 
in perfect time with the phonograph, 
Mr. Kellum decided he would have to. 
use a motor that would combine ex- 
treme lightness, low running speed, 
and a minimum of inertia, combined 
with a tendency to start the instant 
the current was turned on and stop the 
instant it was cut off. Also this motor, 
inasmuch as there can be no gradual 
speeding up of either phonograph or 
projector, would have to be eupable of 
scarting at top speed. 

‘The inventor did not attempt any- 
thing new in motors. He remembered 
the cast-off solenoid motor. This 
motor was discarded because it pos- 
sessed the very qualities later sought 
in a motor for the timing of the talking 
“movies.” In it there was no heavy 
coil revolving. The only moving part 
was a plunger of iron that was drawn 


mutator to regula 


‘The specially constructed phonograph that includes a com 
‘the speed of the projection ‘machine 


the control of his motor. To a large, 
specially built talking-machine, he 
tached a commutator, or “timer” 
similar to those used on the automobile 


Keeping Tab on 


NASMUCH as the hauling-cable in 
‘@ hoisting plant is the part mgst 


subject to wear and tear, it sboybd|be 
checked at frequent intehvald. AV 
and tear dependmainig ofthd igpding 
stresses ocdbrrig at te fuid@ illeys 
m, AP in afriven 


and the wich: 


plant, apariMtrong \he Avedhye lolld, on 


the actual nmbpr pf bend undergone 
by the cabld tlhe is, in the distance 
traversed byt. 


Comprehensive tests, made by G. 
Benoit, afford the data required for 
ascertaining in a given hoist or elevator 
the admissible distance after traversing, 
which the cable should be exchanged. 

‘The picture illustrates a handy 
attachment for recording the work of 
hauling-cables. It was designed by a 
German electrical concern, and is 
arranged to record in kilometers the 


order as it received cur- 
rent through the col- 
lector rings of the com- 
mutator. ‘The phono- 
graph was thus put in 
control of the entire sys- 
tem, passing out current 
for one motor coil at a 
time and thus causing 
the motor crankshaft to 
revolve and turn the film 
through the projector. 

Motion-picture _pro- 
ducers already see in the 
“talldies” a new field in 
educational work. It will 
be possible to use them 
for “canned” lectures as 
well as for scientific 
demonstrations in which 
the film will show the 
‘action while the phono- 
‘graph will reproduce the 
scientist’s explanation. 
With its aid, also, the 
farmer may take advantage of ‘llus- 
trated “talks" on scientific farming 
po, farther away than his own town 
all. 


a Hauling-Cable 


upward and downward travel of the 
cable. It ix enclosed in a water-tight 
base, with ball bearings on its main 
axle, 


———! 
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What Do You Want to Know? Send Your Question 
to Popular Science Monthly 


THAT is basalt? A Prench inv 
tor claims to have discovered 

process by which it can be melted 

‘and converted into the hardest known 

paving-blocka. Would you like to 

know about this process? 

Ask Popular Science Monthly. 


[ ‘An Information Service for readers who want the facts 


How does a gas-meter work? 
What are suc-spots? 

Do you know how to detect impure 
{ice-cream in the home? 

Is the X-ray really dangerous to use? 
Where have talking-movies been 


HE man who learns more is the 
‘man who earns more. The man 
who gets ahead is the man who 


tome makes of sutomobiles. This boiler 
‘expowes a very small quantity of water 
to intense heat generated by gasoline, 
kerosene, or an oll-burner, and the water 


Perhaps some definite question, con- 
cerning these or other subjects 
mentioned in this issue, has been | 
puzzling you. 

‘What is that question? 

Lat Popular Science Monthly anawer 

it for yon. 


‘and the moon Is low, all rays but the red 
rays are absorbed by the atmosphere 


Why was the Dead Ses of Palestine given 
Rename? W. RS. 
‘Because it contains no life whatsoever. 
‘At a depth of a thousand 
feet'the water of this sea 
contains 27 per, cont of 
solid substances. "The pred~ 
fence ‘of chloride of, ma 
rresium gives the water 
Dieter taste andl ehoride of 
calcium Is responsible for 
fhe iy “appearance and 
1a there a large amount of 
tit in ten-water? “ND. 
‘One hundred parts of sea- 
water will contain on the 
average 3.5. per cent of 
of which 
‘the greater part is sodium 
chloride oF common 


acquires concrete, usable knowledge 
about the scientific processes and 
problems that he meets 
in his business and in his 
home. ‘The most valua- 
ble learning is that ob- 
tained by finding out the 
answer to each question 
as soon us it comes to 
your attention. 

Tf you can’t find the an- 
swer yourself, let the 
Scientific Information Ser- 
vice of Popular Science 
‘Monthly help you. 

‘The following are an- 
swers to typical questions 
received by our Informa- 
tion Service: 


converted almost instantly into steam, 
A “flash boiler” will generate a full head 


WHATEVER your problem in general science, 
the Information Service of Popular Science 
Monthly stands ready to help you solve it. 

On account of the large number of questions 
received, it is necessary that each one be made 
as clear and specific as possible. Replies will 
be made by mail. The most interesting ques- 
tions with their answers will be 
monthly in the magazine. It will be impossible, 
of course, to answer questions requiring exten- 
sive research or those ‘more compli- 
cated explanations than can be given ina letter. 
Medical and legal questions cannot be answered. 

‘A stamped, self-addressed envelope must be 
enclosed with each inquiry. 


fruit in 
‘hat its flesh has high fat 


Content avernging 20-1 : 
Jerome sree, ‘Address your letter to The Editor, Popular Calm (tloride i p- 

fe more. rightly ‘ ake oF’ powder 
called, contains about 70 Science Monthly, 225 West 39th St., New York. form just before a rain, is 
pt cent water, per cent ‘ood dustlayer. Crude 
Carbohydrates, and hasan — Sulpite iid april 


erage uel value of 984 

Calorie to the pound. te 
Blah protein’ content, a compared to 
Other fe rut, places far fs the lend 
in ths fepeet” ‘The avocado ie eaaly 
digestible and hae x high ood vale. 

1 have noticed that weether reports 

Wail tgs ieecton cf sinc: How ia 

Titan Ew 
‘The yovernment makes wi of a special 
device fortis purpve. Tt const een: 
tally oft fily deep vessel with straeht 
Hide, out of the bottom of which 
funnel ‘leads. into the measuring up. 
Ihe principal precaution isto nce at 
dhe veswel placed nan pen space 50 
that ain ean neither be blown into nor 
out ot 


222727727? 
What is the average weight of a human 
brain? OB. ena 


‘a woman's brain about 44 ounces. 
What is considered to be the quickest 
method of getting up steam?—M. K. S. 
‘According to the Bureau of Standards, 
the quickest way is by a device similar 
to the “flash boiler,” which is used in 


‘of steam from cold water in two or three 
rxinutes. 
ppeperrrr? 
have been asked to find out if it is pos 
sible to bleach an ivory hair-brush that 
low. Ts there a solution 


Ivory may be whitened by washing in a 
solution consisting of an ounce of nitric 
‘acid and ten ounces of water. Apply the 
solution with a rough brush. Another 
method is to rub the ivory with fine 
pumice and water and while damp ex- 
pose to the sun under a glass vessel. If 
the nitric acid solution is used, be sure to 
rinse the brush thoroughly in clean 


water, 


‘ ppeare much larger than at 
other times and it is frequently red in 
color. Can you tell me the reasons for 
thie?—C. T. 

"The moon seems of exaggerated size 
when near the horizon becatise your 
judgment is unconsciously affected by 
earthly objects within the feld of your 
vision. When the air is thick or misty 


3t 


over the roadway will also 
prevent the dust from 
rising. One or two applications a season, 
of the latter mixture will be suMTicient, 
Po pprreree 
have, heard, X-rays spoken of as 
“Roentgen ‘Are they the same 
thing? oH EW. 
‘Yes, the use of either term is proper. 
‘These rays were discovered by Professor 
joentgen and were called by him 
‘X-rays" from the mathematical term 
z, which signifies an unknown quantity. 
Later, as an honor to their discoverer, 
an the name “Roentien 


pears as a fibrous roc! 
‘often mixed with other minerals. Tho 
asbestos most commonly used ix white 
or gray in color, but it is also found in 
blue and green mixtures. Its principal 
property is its resistance to fire and acid, 
bbut itis also widely used as an electrical 
insulator. The leading asbestos mines 
are in the Province of Quebee, although 
it is found in almost every country. 


a 
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Odd Items of Scientific Interest in the News 


Plane Landed in an Ext 
Volcano—and Escaped 


HEN his engine went dead in 
midair, Raymond Fisher, a pilot 
of the Forest Service, was forced to 
land on a tiny island in the center of 
Crater Lake, Oregon. ‘This lake is in 
the crater of an extinct voleano and is 
surrounded by cliffs a thousand feet 
high. 
Fisher found his plane was undam- 
aged, but that four spagk-plugs on the 
engine were broken Hi realized that 


plane to land on the 
id the plugs be de- 


plan¥s wireless outfit to 
another flyer of his mishap. 

flew to Medford, Oregon, 
xd several sets of plugs. To 
tach set he attached a small parachute. 
‘The rescue plane then flew as low over 
the island as the cliffs would permit 
and released the parachutes. One 
package landed on the island. Fisher 
found it, repaired his engine, and flew 
away safely the next morning. 

‘This rescue suggests that with suit 
able detaching devices parachutes may 
bbe used by airplanes in flight to make 
rapid delivery of sorely needed articles. 
Mall-planes could drop letters to the 
smaller towns they pass over on their 
route. Metropolitan newspapers might 
be delivered to suburban stations a few 
minutes after press-time. Emergency 
medicines could be carried to ships at 

Indeed, if several squadrons of 
planes were available, they might even 
supply a district suddenly isolated by 
flood, as Pueblo was last spring, with 
food ‘and medicine. Small communi- 
ties cut off by forest fires might also 
be supplied with tools for fire-fighting. 


Australian Bandit Makes 
His Own Armor 


NJED KELLY, leader of a desperate 
AN gang of Australian outlaws, would 
ihave been successful as an iron-worker. 
Out of a few plates of stove iron he 
made a suit of armor that enabled him 
to withstand for a time a deadly rain 
of bullets poured upon him by troops 
and policemen. 

Kelly began his career as an outlaw 
forty-three years ago. He was first a 
sheep-stealer, then in 1878 he shot a 
constable. ‘There were four other 
members of his gang, including one 


woman, it ratind- red 
when ti [was foto ina 

hotel. ing wal set ffir. 
‘Wher ps had 
decided pth hall perished, 
jurtthg ruins trod Kelley 


is armor. With a revolver 
hand he succeeded in killing 


this suit of armor 


several of his enemies before he was at 
ast shot in the arms and legs, the un- 
protected portions of his body. 

There are numerous bullet-marks 
on the metal, which was unpenetrated 
by them. Modern rifle bullets would 
hhave easily pierced the armor. 


Cows Thrive on Sawdust 


'Y DROLIZED, sen part 
of tI ord Gbr giving 
antisfgetion al F the cows are 
keene ight and milk pro- 
duet Ay Aeon no eect fom 
the di 
In th¥ experimental station 
run by the agricultural dey 
the Univ scons 
portion of 
increased ffm one 
third the ration. 
Up to the 
feed has 


#, 


Land Waterspout Sucks Up 
an Automobile 


F stories like this were common, it 
would become a regular thing for 
overland motor tourists to equip their 
cars with anti-waterspout anchors, A 
erspout on and? Yes, this is what 
a cyclone moving over a lake amounts 
to—and the tonnage of water it sets 
into aerial revolution is colossal, 
‘When Albert Giesecke was driving 
his heavy touring-car near Gulf Creek 


Pasa, Colorado, he noticed a whirling 
black cloud, the los 
formed itself into a tw! 


ke 
get. 
at fifty miles an hour, 
1 car, lifted it like a shingle 
it over a precipice, ‘Tw 
people were killed and Mr. and Mrs, 
Giesecke were seriously injured. 
Waterspouts at sea frequently wreck 
small sailing-vessels, and the largest 
of liners avoid them. A waterspout 
inland tears a little ‘water from the 
surface over which it skims, but the 
bulk of the water borne by the whirling 
wind is caused by sudden condensa- 
tion of the saturated atmosphere over 
a body of water. There is little truth 
in the stories of ponds having been 
sucked dry by waterspouts. The 
water-saturated air over the ponds 
supplies nearly all the churning flood, 
This is proved by the fact that the 
water in spouts at sea is always fresh, 


IN Honolulu there are eleven separate 
national languages, forty-nine Japan- 
ese dialects, seven Chinese dialects, 
and English, which have to be under- 
‘stood by phone operators. This babel 
of tongues caused the company to ap- 
peal for an increase in rates. 


‘As a special service to readers, the Editor will be glad to supply the names and 
‘addresses of manufacturers of devices mentioned in Popular Science Monthly 


—— a 


2 


October, 1921 


OLD leaf, once 
‘employed to 

adorn the statues of the ancient gods 

and to color the brilliant insignia of 

medieval pageantry, is used today 

chiefly to ornament the modern plate- 

glass shop-windows with 

Teaf is so thin that it take 

400,000 leaves to make a st 

inch thick. 

‘The gold-beaters’ art has 
through the centuries practic: 
changed, ‘The work is still dne by 
hand. Unsuccessful attempts have 
been made to employ mechanical 
methods. 

‘Any sort of old gold is melted in a 
clay crucible, If the gold-beater sus- 
peets there are any impurities in the 
metal, saltpeter and corrosive subli- 
mate are dropped into the molten gold 
toremove them. Borax is always put 
fon top of the metal to keep it from 
adhering to the erucibl 


How the Ribbon Is Made 


‘The gold is poured into an ingot 
mold. ‘The ingots are put through two 
polished steel rollers. Two workmen 
keep the gold continually passing 
between the rollers, gradually adjust 
ing them until a ribbon of gold about 
two inches wide and twenty-five feet 
ong, and one eight-hundredth of an 
inch thick has been made. 

This strip is cut into two hundred 
pieces, each of which is placed be- 
‘tween’ vellum leaves enclosed in a 
parchment cover and is pounded by 
hand with a twenty-six-pound ham- 
mer. Tho elasticity of vellum and 
parchment gives the hammer a re- 
bound which makes the work-less tire- 


A Ribbon of Hammered Gold 


By Latimer J. Wilson 


some. When the 
small squares have 
been beaten to the dimensions of, 
five and one half inches, they are 
each cut into four and placed 


‘of double 
been dusted 


bitlefoot duster. This prévents the 
gold from adhering to the tissue. 

‘Thus from the original two hundred 
there are now eight hundred pieces to 
be beaten. A lighter hammer is em- 
ployed, and the squares are pounded 
until they have expanded to nearly 


‘The small square of gold is pounded 
until it expands to nearly the size of 
{the leaf of the beater's bool 


the size of the tissue leaves. ‘They are 
then removed and again cut into four 
sections, now making thirty-two hun- 
dred small squares. Each of these is, 
put back between the tissue leaves of 
the book and beaten again until ex- 
panded to five and one half inches, 
‘The heart of each leaf in a square of 
three and three eighths inches is then. 
cut out and placed in a paper book as 
finished gold leaf. 


Allloys Are Used for Color 


‘Twenty-two-karat gold is usually 
the quality employed in gold leal 
though there is enough variety 
alloys to obtain light or dark colors. 
‘The trimmings are all put back to be 
recast into ingots. 

Each perfect gold leaf is blown out 
flat upon the paper leaf of a book to be 
sold to the sign-gilder. It is seruti- 
nized for rai ‘and a magnet 


is held over each Igif to pick up any 
particle of iron yhich might have 
drifted in the air. 


Schooner’s Rudder Fitted without Drydocking ; 


Ay EARGE raider wae 
fitted recently on ¢ 

shooner Alrena while the 
‘vessel lay at her dock and 
without interrupting the 
loading of cargo. Such a 


vessel's stern into which the 
rudder-post fits 

cured to top or stem of the 
rudder as it lay on the doc! 


Spring lines leading outboard 
and forward on each side of 


it was then pushed off the 
dock and simply and easily 
floated into place. 

‘The top was hoisted until 
the stem was well up in the 
hole in the stern, and by tak- 
ing up on the spring lines the 
crew was able to drop the 
lower part into the end bear- 
ing. 

‘Two men standing on a 
raft next inserted the wooden 
lock-block that prevents the 
rudder from becoming un- 
shipped. The top of the 
stem was then coupled to the 
steering-wheel, and the job 
was complete, 

‘To those familiar with dry- 
dock charges, not to mention 
lost cargoes while the vessel 
lies idle, this achievement of 


the ship were made fast to 
the bottom of the rudder, and 


the Alvena will be appraised 
at its true value, 
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New Wireless Receiver Types Incoming Message 


Automatic printing telegraph adapted to 
dots and dashes into letters, 


TRELESS messages can now be 

received and automatically type- 
written at the rate of a hundred 
words a minute, ‘The printing tele 
graph in connection 


the whole of 1 


lates 
‘inute 


ies, which are constantly 


v 
‘The machine has a “memory.” For 
example, if three dots 


with land wires 
comparatively fami 
jarand isin general use || 
by newspaper offices. 
With the new inven- 
tion the same speed, 
convenience, and ac- | 
curacy ean be used for | 
wireless despatches. | 

‘The recording de- 
vice is the smaller 
machine at the right 
of the illustration. A 
paper tape is kept 
‘moving under a punch 
‘ut a constant speed. 

A. specially designed 
and highly ecompli- 
cated system of ther- 
mionie-valve or au- 
dion amplifiers is used 

by which the feeble 
‘wireless signals are 
stepped up into a cur- 
Tent strong enough to 
operate a relay actuating the punch. 
‘This relay is constructed so that a 
hole will be punched on the right-hand 
side of the paper strip when the im- 
pulse begins, and on the left-hand side 
when it ends, 

‘A Morse dot is recorded by two 

ove the other, or nearly 

two holes are inclined 

one to the other, it represents a 

dash. Since the paper tape moves at 

constant speed, the proper spacing 

between the dots, dash, and letters is 
reproduced. 

‘As fast us it is punched the per- 
forated tape is fed to the printer letter 
by letter in front of a series of ten pairs 

selecting needles, One needle of 
ich pair is connected to a series of 
ten alide-valve plates, each of which 


can be made to occupy one of two 


positions. A number of different 
combinations is thus provided, every 
one of which opens one complete and 
particular passage through the ten 
slide-valve plates. Compressed air 
ean thus be admitted to any one of a 
number of small cylinders, each con- 
taining a piston that operates a type 
writer key. ‘The most astonishing 
part of the mechanism is the arrange- 
ment by which air is admitted to the 
proper cylinder at the right moment. 
‘This is effected by the sliding, per 
forated plates, which form a’ very 
elaborate system of multiplex 
valves controlling the access of air to 


‘You don't have to know the Continental code to receive on this 
wireless set. All the operator need do is adjust the wave 

to that being transmitted by the sending station. The 
then prints off the message on a typewerter 


Bulletproof Limousine 


N less than a minute the massive 
limousine shown below is trans- 
formed into an armored car; steel 
shutters slide in front of the glass 
windows, rifles nose f 

and back of fthe 


ernor-Generf! of M; 
against assafsins. 
‘The glasd wind: 


made of bul 


fired before there is time to slide the steel 
shutters in place, the governor will still be 


safe. The shutters are operated by metal 
handles inside, az shown in the picture to 
the right 


On each side of the car there are three 
belts and three corresponding handles 
these are to accommodate soldiers, who can, 


‘Tean Tso-Lin's lnmousine cleared for action, 


steel shutters up and rifles 
{gun in position 
“ 


‘and. machine 


come along, it will 
print “'S."" ‘But if it 
gets a further signal 
beyond these three 
dots, it must “remem- 
ber” them while it 
waits to see whether 
the additional signal 
is going to be a dot or 
dash, If the former, 
it will print 
daahy 2V" Thus for 
any letter denoted by 
more than a single 
signal, the machine 
must “remember” all 
the dots and dashes 
that have preceded in 
order to know what 
letter to print. 

Since wireless mos- 
sages are sent out on 
specified wavelengths, 
this machine can be 
‘set up in the home. 


for Chinese Governor 


thus fight from the steps of the ear, 
In addition to being a nafe vehicle, 
the governor-general’s limousine is a 
ry gorgeous one. It is upholstered 
gold apd purple mohair. The fit 
mahogany and silver, 

‘built in the United States. 


‘These gorgeous ft 

‘camoulage 
Fortress protection 
‘The handle in the 
‘middle of the door 
‘panel controls the 
Steel window: 
shutter 
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Playing with Death at Niagara Falls 


Historic exploits of men who have shot os 
falls and rapids and RK wks, to fll FF 


cp by any’ of the party 
Rave meant death for 


This in 1659 


ge ener, Maid of the Mist. 
‘The fret 


shooting the lower rapids in 1913, Jack Robinson piloting 
traveling from the foot of the falls to Lewiston. {from the falls to Lake Ontario, 
ule the trip alone. His boat ae an cedinary cabin wave carved away ber stack: but, traveling at 
Cruiser, made watertight and provided with buoyant sls hur, buten by'ersecirenty li was 
compartments for the feat. The smallness of the craft Enpossibte to steer, “every fapid and wiht 
placed it very much at the merey of the current onlin safety. ‘The tip took fifteen minutes 
s 
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How Sensitive Is the Human Touch? 


Finger-tips aid the micrometer to detect an 
error of one hundred thousandth of an inch 


0 you know that the 

nerves in your fin- 
ger-tips will measure differences of a 
thousandth of an inch? That they 
can actually cheek up on the accuracy 
of a micrometer? Sometimes ditfer- 
fences ranging from one ten thousandth 
to one one hundred thousandth of an 
inch are perceptible. 

In fitting ‘mechanical parts, the 
accuracy with which the nerves in the 
finger-tips will record small differences 
in dimension depends on various 
factors. ‘The human equation and the 
thickness of the skin affect the 
delicacy of touch to some extent, and 
so does the size, the weight, and the 
roughness of surface of the object felt, 
Ordinarily, with small objects up to 
pound or so in weight and a few inches 
in length, a discrepancy of a thou- 
sandth of an inch will be readily de- 
tected. Under proper circumstances, 
however, it is possible to exceed this 
figure. When the surfaces are polished 
and of small size, as with small steel 

he fingers will notice differences 


By C. A. Briggs 


micrometer the 
faces on the.spin- 
dle and the anvil are flat_and 
perpendicular to the axis of the 
spindle, with an accuracy of be- 
tween one ten thousandth and 
fone one hundred thousandth of by means 
an inch. With a micrometer 
that is new or in good condition 
it is possible to adjust the distance be- 
tween the measuring faces so that the 
Aluminum probe will just be held in 
place. 


is built, the more pronounced the effect. 
A flexible or flimsy arrangement is not 
capable of giving the same spectacular 
results that ean be obtained from a 
heavy, massive construction whicl 
looks ‘as if it would support a loco 
motive. 

Tt is necessary, however, that the 
jaws of the micrometer be highly pol 
ished and in perfect alinement, other- 


How Touch Is Used 


‘On experimenting, it will be found 

that when a change is made in the 

setting of the spindle corresponding to 

Jess than ten thousandth of an inch, a wise, although the probe may’ slip, it 
perceptible change will take place will not fall out entirely. 


very 
In the frietion with which the probe is these facts it should be clear 
m tha) a high degree of accuracy in the 


tion of scientific devices m 

with very simple tools, One 
capable instrument-maker employs 
simple calipering devices in making 


inch. can be moved is journals and bearings on theodolites, 
ing the greater ‘or les by a certain definite but by working by touch on the highly 
sensitiveness of touch is given in the ‘ean be done very defi- polished surfaces he is able to get the 


illustration above, which shows a 
machinist-micrometer and a thin alu 
minum handle, in which a steel ball 
is ot at each end. 


‘in fact, the boundaries of the 
‘zones can be confined to a narrow curve 
corresponding in breadth to less than 
a tenth of the distance between the 
measuring faces of the microm. 
eter, which means a reading of a 
hundred thousandth of an inch. 

Tt is possible to hang the probe 
between the jaws so lightly that 
the expansion produced by apply- 
ing the finger for five seconds to 
the inside of the C-shaped frame 
opposite the jaws will eause the 
probe to drop out. It represents 
‘a change of something like a 
hundred thousandth of an inch, 
‘or less, in the distance between 
the jaws, 

‘The more solidly the machine 


bearings within one one hundred 
thousandth of the same diameter, as 
is evidenced by the results obtained 
when the theodolite in tested. 


In a well-made 


\ 


measuring ‘Pressure 
Sn the plug w leved a0 that the plug drops toward a verucal poston 
6 
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Shooting Bears with Bow and Arrow 


N a recent hunting expedition into 

‘Wyoming to obtain specimens of 
grizzly bear for a habitat group for the 
California Academy of Sciences, Dr. 
Saxton Pope and Mr. Arthur Young, 
of San Francisco, decided to kill the 
bears with the bow and 
ted yew bows, 


S they: warped the 
beasts at a distance of twenty-five 
‘They shot two with arrows 
ted a general fight among 
Sud- 


‘and the rest of the party returned 
home, leaving Dr. Pope and Mr. 
‘Young to shift for themselves. 
‘They discovered the tracks of 
an enormous grizzly, and built a 
side of a steep ean- 
ere he eame to feed, 
‘watching for many cold 
, afemale bear and three 
Foung cubs appeared on the 
‘moonlit trail below them. Young 
and Pope shot at the cubs and 
thefemalechargedthem. She was 
hindered in her attack by fallen 
trees and steep ground, thus giv- 
ing time for one of the archers to 
shoot her at a distance of less 
than forty yards. The 


Mr. Young shot this 
‘thousand-pound bear 
‘with ow and arrow 


denly a wounded 
fomale the 
archers and 
charged, coming 
with ineredible 
speed. ‘The guide 
shot her, breaking 
a foreleg. She 
tumbled back: 
ward down the 
hill, and, while 
making a second 
charge, was killed 
by tworrowsthat 
went through her 
body. A second 
bear was already 
dead with an ar- 
row in the lungs. 

After three 
weeks, the guide 


More Light and Air for Dwellings 


MALL deeings are often bolt in 
rows for the sake of economy. 
‘They require less ground space and 
Jess building material than detached 
houses and can be easily swppli 

heat, light, and witer] 
center. “The grea disadypnt: 
this system of cor 
curtailing of light fd air, 
access from front apd rear 


problemof providing more light and air 
tosmall dwellings in rows, with 
out materially increasing the 


an equally protected garden in therear. 
‘The front garden has an area of only 
four square yards, but the garden in 
the rear, which ext 


to the alley 
idle of the block, 


‘The ground 
floor of the dwelling comprises one 
living-room with an area of about six- 
teen square yards, the kitchen, a trifle 


cost of construction, is shown 
jin the accompanying illuetra- 
tions. 

Each house has its little front 
garden, secure against the pry- 
ing curiosity of neighbors and 


arrow struck her 
in the right side 
and killed her. 
At this very 
moment a moi 
ster grizzly aj 
peared on the 
scene, wild with 
rage.’ The hunt 
ers discharged 
several arrows at 
him at a distance 


appointment, the 
bear loped ' off. 
Later, they trailed 
him by his blood. 
‘They found him 
where he had fall. 
en over a cliff, 


by 


smaller than the living-room, 
and an anteroom, about two 
yards square, to which the front 
oor, located in the angle of the 
front yard, gives access from 
outside. Bedrooms were in the 
atti 

Light and air may be ad- 
mitted from four directions, 
which insures adequate lighting 
and ventilation, with their con- 
‘comitant health and happiness. 
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Saves Time and Tooth-Paste 


‘OU can now extract the last 
toothpaste from the ty 
‘means economy; but thi 
is 


New Forward-Driven 
Helicopter Propeller 


“To propellers are prox 
‘vided, rotating in opposite 
directions at the same speed 
to exert a constant pull 
‘and thrust. ‘The blades are 
shifted about their individual 
faxes, fuitable gears being 
provided for controlling the 
‘operation of the blades rela- 
tive to the shaft rotation. 

‘By substituting a drive- 
wheel for the motor, the 
mechanism can be used as a 
wind wheel and the power 
transmitted to machinery. 

When the invention is 
attached to a helicopter, the 
fears are arranged 0 ‘that 
shifting a lever changes part 
of the upward thrust into a 
forward movement. 


This One-Hundred-Foot Door Will 
Open in Twenty Seconds 

DOOR one hundred feet long and twenty-one 

feet high, which can be opened in twenty 


seconds, is the feature of the hangar built for the 
Pontal Aerial geqvice at Retgg Nevadi—y The 


It is balanced 
'37,600 pounds, so 


power is required to move it 
A five-hormepower motor is used, which operates 
‘train of gears that act on two operating pinions 
‘engaging two cast-iron racks bolted to the door- 
tirders. 


‘This design is of great value to the air service, 
since it eliminates wind eddies near the door. 


Memorandum-Book Clamp 


GREATEST of drawbacks to 
convenient vest-pocket meytordh- 
‘dum-book, is i 


‘your pocket. me 
book are} alwd Aad 
inexpensi ctl 
Insure -\ 

Tt isis of double clay. 
One half to the bBok, the of 


wt, and you remove and te 
place the book as you do a pen. 


Shine Delivered in a 
Minute and a Half 


GHOES are now shined by 
‘machinery in the manner 
shown here, After you are 
seated, you drop a coin ina 
slot at one side and pull a 
lever. A set of brushes 
starts traveling around your 
‘shoes and they remove all 
Gust. ‘Then another set of 
brushes with a supply of 
Liquid polish fellows right 
in the path of the dusting 
brushes, 

‘Next come the polish- 
ing brushes, and then a 
flannel belt that adds the 
finishing touches. 

‘The entire job is com- 
pleted in a minute and a 
half. ‘The cast of operation 
in but five cents an hour, 
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Dipping Hands in Water 
‘Stops Headaches 


NE unusual method of curing bead 
‘aches, according to a report from 
Enland, consiats in immersing the hans 
in. electrified water. ‘The 9 

which has been unus 


‘the blood ir- 
Ctlating in the patient's hands, end the 
‘congestion disappears 


Womrw will be glad to hear that the 
British Imperial Antarctic Expedition 
reports large colonies of seals and pen- 
guins at Enrood Bay. Unfortunately, 
that iso far south and so hard to reach 
that these animals run little immediate 
riak of becoming fashfonable fur coats, 


Scooping Sea-Water for Salt 


HEN the wind blows, the sails of the 

strange windmill below go round 
fand asa result salt water from the canal 
is dumped into fields to evaporate, Such 
fs the primit 


k's time the water evaporates, 
leaving a salty erust on the earth. ‘This 
collected and sent to all parts of China; the 
alt is used in its natural state, 


Gardener Finds Second Mastodon 


AN lialian gardener of Newburgh, New 
‘York, Anthony Fischera, has un- 
earthed two mastodons from jhis garden. 
‘The fossils were found only three feet be- 
low the surface, lying on their side, so that 
the feet were the first bones uncovered. 

‘The skeletons are almost complete, but 
the bones had not turned entirely to stone, 
and are so porous and soft that great care 
‘will be necessary to carry the find toa 


Musical Shorthand Is Recorded 
for the Composer 


JMAGINE that a componer is extempo- 
rising on the piano. He strikes an 
‘effective melody—but before he can get 
‘the notes on paper, he has forgotten them! 

‘The piano-keys ire connected with the 


much a way 


is struck, and these marks form a perma- 
nent shorthand record and preserve the 
‘composer's inspiration, 


= 


‘ing in the Ocean on 
a Balsa-Wood Chair 
ITTTING in the water in a chair made 
of ale ‘wood is the Tato seaside 
sport. 


seat; 


‘The picture above shows a man doing 
thls, 


Wim the help of airplanes and moving 
pietures ‘the Nebraska Department of 
Conservation and Soil Survey is making 
4 pictorial map of the state, Notes on 
these photographs will give the  soll- 
conditions and geology, while the photo- 
sraphs will show the geography and essen- 
tial industries, 


An Ambulance for Automobiles 


“THE tarage men of San Francisco main. 

tain a service for wrecked or disabled 

automobiles as complete as the flrsteald 

ambulances for the injured pedestrian 
‘operated by the hospitals, 

r oped, wrecking-ears are 

h tp the scene of 


spare parts needed in an ordinary repair 
job, including searchlights for night work. 


Cycling Sixty Miles an Hour 


ES, this ten-man tandem bicycle ean 
eat the average touring-ear over 


Tt is b little unwieldy on corners, but is 

speedy enough on the straightaway and 

affords its ten riders an enjoyable after- 

noon’ sport making motorists take their 

dust, The machine's wheels are as heavy 
‘those of a smalt'automobile. 


Inflated Tube for the Sea 


[Exo can't swim, woar an inated rubber 
tube around your body; it will bpld you 
‘on top of the water in spite of ypupblt. 
‘The picture belpw shop 0 fying. 
tube that, a pout market 
iy. fie The 
aireviive ifwateggoft a with 
wi ‘of Yrubber that ps ‘the 


vontact with the valve. 


This Mechanical Belt-Shifter 
Prevents Accidents 


CHANGES in speed on ms 


pulley © another by the manipulation of 
the “lever. The belt pases 
through two steel guides, one at 
the top and one st the bottom. 
Motion applied to these guides 
through the lever will force the 
belt off one pulley and lift it upon 
another pulley. 


‘You turn theswitch—but the light 
does not go out until you are comfortably 
in bed. A new electric light contains a 
thermostatic clement that thus delays the 
quick-break switch action. 


o 


An Electric Shock through Glass 


AS s.advertising novelty upon opening 
‘a new drugstore, passers-by were in- 
vited to step up aid get an electrig shock. 


through a plate-glass window, Impdssible? 
Not at all. ' 

A conducting plate against 
the i by an 
ind placed 
agai ‘on ‘was 
fe faces, the 


plate, werd separated 
‘of fans. 

shock was not severe, but it helped 
the recipient to remember that particular 
store for some time to come, 


‘This Is Not a Toy Bicycle 


HE German inventor claims this 
bieyele in not a toy, but a cheap, inex- 


pensive, ich 9 ma 
on en gr hope 

we fol rubber tires, 
the andthe 
as ‘he old cable type of 


ly bieyee. 

‘There are two speeds, so that the rider 
‘may climb hills easily and use the high gear 
fon level ground; also a coaster brake is 
provided. 


[New bicycle revives cd-fushionad cable dive 


Railroad-Tie with 
Enlarged Surface 
new _railroad-tie 


[Tus 
consists of a metal frame 
filed with concrete, ‘The tie 
is componed of two inverted 
lliptical spider-shaped bars 


running lengthwise pith 
the rail ngcje 
croanpise af Jheit ee ey 
mean} of a\y-ba bar 


isa fast nbtal Aler, cap 
shop with) sid tapering 
upwafd) and inward. from 
the Baye. ‘This cup-shape 
casting da open at the base 
fand is filed in with con 
erete properly reenforced 
with ‘T-bare running eroas- 
Wise from ide to. side 
‘within the eup. ‘The rail is 
attached to the tie by 
means of bolts 

‘As the beuring is placed lengthwise, a 
sereater proportion of the rail wetually rests 
‘on the ties, #0 that fewer ties may be used, 
and tie-plates, rail-braces, and spikes 
liminated, Tt is argued that 960 pairs of 
theoe ties to the mile would replace 3200 
wooden ties, 5 

In view of the large base of the bearing 
section, it is'thought there will be less ex- 
pense of tie-clamping and general roadbed 
upkeep. Anti-ereopers are unnecessary: 
there is more resistance and the lateral 
‘movement of the track in the roadbed. is 
done away with. ‘There is also a possible 
faving in the elimination of fire risk and in 
the scrap value of old ties. 


Crabs Walk Of with Clocks 


HRISTMAS ISLAND, in Oceaniea, is 
infested with landerabs twadget acrase 


Cpe inate 
phar Oh or Pc 
magenta rs 


large chronometers 


Scotch Fishermen Trawl for Coal 
ANY of the fishermen of Leith, Scot- 


land, have given up fishing agd are 
now trayling for 

Leith the ot 
the Fi - 
tantly shi 7 coal 
Up, & ble it of coal. is 
dropped¥into the water. It settles at the 
bottom of the bay and the fishermen have 


found that it is easily recovered by the use 
‘of regular trawling-nets. f 


Better Aim with 
Both Eyes Open 


IT is phy 
to 
and par! 
the dpi 
the diem 


will Poca only on one ob- 
ject Hea time, consequently. 
in aiming we glance rapidly 
at one. objact after another, 
‘and pull the trigger ‘when 
the rear sight, or the front 
sight, or hot. is slightly 
blurred. * 

ighting with one eye ia 
acietifically incorrect, yet 
tno basic improvement was 
made in nights since the 
ays of the crossbow until 


the introduction of the 
strange looking affair 
above, 


“his yuh employs a 
‘new optical principle, Hold up your iger 
ft arm's length, and Took, ‘ot at. your 
finger, but at an object some distance be 
yond jt, "You will sce your finger double, 
Ut course, for you see 4 finger with each 
ten Bat th pine ofthe open-ee 


gun-sight, Z 

No front sight i Bot eyes are 
kept dn the target, whbthe slanting vanes 
of the'sight seem to make a cross, When 
the crows rests on, the bull'geye, pall the 
trigger, and you will score a hit. ‘No sight 
‘setting’ for range is necessary since the 
broad) sight fermw a short bawling of « 


You Can Cut Your | 
Own Smokes 


‘UCH a machine as this 

fs useful when it is hard 
tobuy tobacco ready rub 
bed. Thin ls the ease in 
Germany, where tobaceo 

Iuxugy 

onlyto Ny, 
wwarlprot 

oat 


teodhe, 3 


may be and 


shargoed on a grind 
stond ‘The width of the 
‘eat ean be adjusted to the 
‘operator's desire—fine fi 
igaretic tobaceo and 
coarser for pipe mixtures, 

Cutting by hand, the 
output amounts to about 
twenty-five pounds an 


‘Tying Packages by 
Machinery 
ITH this invention 
‘even comparatively 

Jarge packages can be 


tied. “The package is 
pl 

han is 
a c 
be i 

ele fand un 
der carry the 


‘cord into the knot-tier. 

‘While this takes place, 
tthe cord controlling. arm 
iemoved forward with the 
‘binder arm, the tension 
device supplying the req- 
ulsite tension. After the 
Iknot is tied, the binder 
arm returns’ to position. 
‘This machine is operated 


hour. 


by hand or electricity. 


rn 


Lengthwise Hole 
Bored through 


Doz pride you 


‘on your skill with 
tools? “Phen try th 
‘Take a commons pp, 
bore a hole grou 
Tt lengthwise A that 
the drill a tly 


5 


Human, 
of Can 


‘accomplished this 


Ventilator Admits 
Light and Ai 


ISHING toventil 
a room without 
direct. drafts and still to 
be able to sen out of the 
window, two Maine boys 
invented thin devi 
‘On tho inde of an 
ordinary najustable wine 
dow-sereen,A glass shutter 
i fitted, ‘opening from 


ANS: 


feat, and the pin hangs 

in his shop-window. In addition to pos- 
essing this wisardlike dexterity, the 
‘watchmaker has several electrical inven 
tions to hin credit, 


‘Try This Motorcycle Mudguard 


‘HE motorcycle grows more ela 
every day. Note the one in 


afford 
driver 

‘The ml 

the macline WD 

‘comes as far ax the driver's knees, then the 
apron dol the rest. 


Two and Three Quarter Tons 


FFOR the advantages of indirect lighting, 
the Alhambra Theater, of Milwaukee, 


lighting is the feature of the 
tion, these lamps are divided into 
‘ups of red, blue, amber, and white. 
‘The colors are obtained by cover-glanes 
placed over the reflectors. ‘The lower bow! 
contains eighteen 60-watt lamps. It is 
‘used to illuminate the bottom of the main 
bowl, and for emergency use in case of 
accident to the main installation. Sixteen 
‘similar small fixtures are employed for 
auxiliary lighting in parts of the theater 
that cannot be illummated by reflection 
from the main dome. 

‘The large fixture of the theater is sus- 
pended by eight 2-inch pipes instead of by 
chains, which hangs in the center of the 
dome over the auditorium. It is too high 
above the floor to be reached by ladders, 
and to permit frequent cleaning. a hole is 
‘cut in the ceiling through which a ladder 
‘may be lowered into the interior of the 

‘To clean the outside of the 


Indirect-Lighting Fixture Weighs 


ino a 

ind by the use 
we mitted without excluding 
it oF preventing the occupant of tH 
‘oom from seeing out of the window. 


It Lifte the Iron between Strokes 
RONING clothes in treeome * work. 


ing one of these 


‘See what your wie thinks of thi irontfter 


4) 
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‘concrete, tamps the road twice, 
surfaces with a canvas belt. 


This Bolt Can Be Extended to 
Any Length 


BY adding extension pieces to the short 
‘three-ineh bolt it can be extended to 
ih gesired 4 


Soft Focus Effects Obtained 
without Retouching 


urn man, who works either from the side, or 
‘seated in the center. The device is made so 
‘The connecting nuts between the exten- that it can be readily disassembled and C 
sion sections are made unusually long to loaded on a truck when moving from one care in the retouching depat 
‘tive atiffness and strength to the bolt. Job to another. ‘A special retouching screen recently, 
<= patented enables the 
Eee ogee 
his portraits th 

ple effect and the nat 
‘ural modeling here- 
tofore associated 
with the work of th 
most expert retouel 
ers. The negative 
in given the usual 
proof retouching, and 
then printed with » 
‘special screen placed 


NEARLY 80 per cent 
‘of the nation’s electric 
light and power is 
consumed east of the 
Rockies, with New 
York and Pennsyl- 
vvania leading as cur 
rent users. However, 
the consumption of 
electricity per capita 
in greater in the West, 


fince the "Mountain the. ‘platen 
And Pacific sates use and the paper.” The 
20.8 of the electric Teeult in perfecte 
power, but have only blending of high Bi Tight 
8.8 the population. With this machine one man can level, tamp, and surface # mew concrete road and shadows, £ i 
Passengers Hoisted Ashore at Nome Testing Incandescents for the Railroad, 


ANY one going by bout to Nome, Alaska. wil find that in- “HE Pennsylvania Railroad bas adopted this “grape arbor" 


stead of walking up gangplank be will be holated ashore 
‘on a small platform by means of a block and tackle. No docks =. 
Sel acai ts tri pons PT ite ot toms under the 

ontinuous vibration, and. the 


havo been built and the steamers must anchor out in the harbor trains) T 
feck eric, long in we for Jatin and!jarrng Of the taina, cata scene Tampa fo Burn out 
‘and off ships, but as human more quickiy than others, and before installing anew lot these 
tment, it i afforded the tests inform the electricians how long the lampa may be left in 
the cars without need of replacement 

ble to improve the harbor at Nome because "Unusually severe testing is given lamps used in awitchlights, 
feefloes that are sometimes thirty feet high on the where abaalute reliability isthe first requisite, since an eatin. 

{shed light might cause an accidept. 


Ta Shane ROS Sea a lS SOO SOOT 
RES Se ee ee i ee 


Flashing Messages with a Pencil of Light 


ECRECY in the transmission of depending upon the very small 
military messages is of the utmost ar by the light beam 

importance, Radio signals may be ce oF receiving sta- 

made secret ton certain extent, but 

the transmission of light sig object is to provide 

other matter. 

An ordinary sour 
seen from a gaat 
spreads out fromthe 
becomes visible oer a wid 
from a source poipt 
fectly straight I 
only «very small are 


pr 
from within 


area. 

‘The device is a combination of tele- 
scope and flash lamp, the latter being 
80 located within the former as to illu- 
minate only a selected area, thereby 
rendering the signals visible only within 
the area illuminated. 


ssigned for transmitting military mes- 
sages by light flashes invisible to the 
enemy, the secrecy of the messages 


New Devices to Aid War Cripples 


‘OR the benefit of th 
many — unfort 
men who lost bot 


himself handle 
tached the c 


consists of a rubber 
on which is secured the 
back of a Brush. ‘The suction cup ean 
be secured to the bottom of a basin 
because the walls of the cup expand, 
creating a strong enough suction. 


a “ 


Popular Science Monthly 
Tractors Tear down Houses 
and Tear up Pavements 


‘RACTORS that helped tear up the 
‘enemy's trenches during the war 
are now being used for tearing up 
pavements and tearing down houses. 
‘Their great strength and gripping 
power make it possible for them to be 
employed in this fashion, 
In Madison, Wisconsin,-a baby tank 
bored right through the brick wall of a 
three-story building, | The bricks fell 


thé tank, and the tank supplied the 
motive power. 


Tie whi wp a Los Angeles 
javeoot as cocky os’ teach 


1 Wisconsin they use the tank to batter 
pillboxes™ 


down houses instead 

The Cause of Sunken 

Joints in Furniture 

FURNITURE tops are. generally 

built up of five plies of wood, con- 
isting of core, cross banding, and 
faces. The core is usually made of 
several thin sections glued together. 
A sunken joint always occurs over 
joints in the core stock, and appears at 
2 long, shallow depression in the sur- 
face of the furniture. 

The U. 8. Forest Service finds that 
sunken joints are caused by too rapid 
preparation of the core. ‘The wood 
next the joint absorbs moisture from 
the glue “and swells. If insufficient 
time is allowed between gluing and 
surfacing, more wood will be removed 
near the joints, beeause of the swelling 
at that point. "After complete season 
ing, the shrinkage makes a depression, 


aa 
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Electric Scrubber Cleans Ship without Drydock: 
FLIGHT howe totam of any, cruruation of tarmac, submersible chip-eane, he work of “eaning her wp has been 
from the eae bull fan ight thousand: Fevlutonaed.” With this appara, incall in peal oat, 
‘tlonding or taiing on a new 
SSCS STSTTE ty nee ee aw oad Sally, equivalent to five tons of coal'a day, is removed 


ro 
a. 


Popular Science Monthly 


‘Remember the wartime phrase—"A Bridge of Ships to France”? Now it looks as thoagh boats 
‘built under that slogan would actually be made into a bridge—the strangest one in the world 


Pontoon Bridge of Wooden Ships May Span the Hudson River 


‘AMOUS engineers are discussing 
project to bridge the Hudson 
River with a temporary structure sup- 
ported by pontoons constructed from 
wooden ships built for the United 
States Shipping Board during the war. 
extend from Yon- 


structed, Gustav Lindenthal, de- 


ee. 


‘The bridge will be 
supported on fifty shiy 


20 feet long, 
each 265 feet 


ssigngr of the famous Hell Gate Bi 

declfres tt c ject prbent 

no Pithicult yf tro engineerin 
standpoint; AMgat it plkced in i 
ninet day Jad wor traffic 
for teb years” 


long by 45 feet beam, placed 100 feet, 
Jween centers, and moored with 
sw-piles. To permit navigation, 
or two bascule bridges would be 
juced. ‘The flooring will be 40 
feet above the water, and a double 
10-foot roadway will carry the traffic, 
estimated at 100,000,000 vehicles and 
200,000,000 passengers annually. 


An Airplane Flight in Comfort at Eight Cents a Mile 


ECISIVE progress in com: 
shown in this new Britis 
Passengers at a. 
fuel, pilot, ins 
nected will 


ied for the 


and is fitted with 
. "Ina eockpit in the 
rear each passenger can put thirty 
pounds of baggage without charge. If 
the plane is used solely to carry freight 
or mails, its eapacity is 2200 pounds. 

‘The plane embodies two novel re- 
finements advantageous to the com- 
mercial airplane. The first is an im- 
proved landing chassis that absorbs 
the shock of landing. 

‘The second feature is the large 


‘airplane line. The plane 


irplane design is 
transports eight 
a mile, including 
‘ery person con- 


comfort and safety 


‘A cross section of the economical pas: 
senger-carrying ‘plane in use between 
several of the European capitale 


angle of incidence when the tail is on 
the ground, which is said to cause the 
plane to pull up quickly after landing. 
A sound- and fire-proof partition be- 
tween the engine and the passengers’ 
cabin reduces the noise during flight. 
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Spills that Thrill 


Accidents the racing driver faces at every meet 
if there is any failure in judgment or mechanism 


Old Man Centrifugal 
Force decided Johnny 
Marquis was in too big 
5 hurry, 0. over. went 
the ear.” Johnny's rab- 
bits foot ‘made the eae 
kid on its side and the 
‘driver and mechanical 
{nto the dirt. All they 
‘needed was & wash’ 
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The Biggest Feat Since the Panama Canal 


That’s how engineers speak of the Superpower Plan to save 
the East $300,000,000 and 30,000,000 tons of coal a year 


reference to the part they will play in 
the Superpower Plan as a whole. 

‘Our present system of power genera- 
tion is so inefficient as to be downright 
wasteful. At great expense we ship 
energy in the form of coal, the heaviest 
and bulkiest form of power, for hun- 
dreds of miles to 50,000 ‘scattered 
points, where it is burned in small, 
wasteful, isolated plants. Under pres- 


INHE Superpower Plan is the 
greatest engineering work to be 
undertaken by the American 

people since the building of the 
Panama Canal. It will save the manu 
facturing regions of the East more 
than $300,000,000 annually, conserve 
30,000,000 tons of coal a year, and pro- 
vide the power for 50,000 plants from 
a unified source. 

Briefly, the scheme is to provide a 
single codrdinated source of power for 
all the railrouds and industrial plants this 
between Boston and Washington, po 
from the seacoast to a line 150 miles 
inland, and to distribute that poyer by| 
wire to the multitude of eonsumbtion| 
points at which it is demanded. 

‘A series of high-power, high 


1 coal saving of 4,000,000 

year, and by. transporting 
in its most efficient and least 
be “bulky form—electricity—the railroads 
n- will be relieved of the heavy task of 


on 


Hal eitions wil bea handed tnd ng 
large as the average power statfons 
now being operated. ‘Their capacity 
will run up to 300,000 kilo a 
turbines will be used to get the utmost 
power out of every pound of coal. 
From these central stations the power 
will reach every plant in the 60,000 
square miles of territory to be served 
over a network of high-voltage trans- 
mission lines. 

‘This is no engineer's dream. The 
preliminary survey has been com- 
pleted, and the estimates of the power 
to be developed and the savings to be 
made are based on carefully compiled 
data. Construction of the larger units 
will be begun before long, and new 
central stations now serving local dis- 
tricts in this area are planned with 


carrying the nation’s coal, and will 
have more cars available for other 
freight. 


River Power also Will Be Used ” 


‘The Superpower Plan includes sup- 
plementing the coal-burning stations 
by the fullest development of the 
hydro-electric resources of the St. 
Lawrence, Susquehanna, Delaware. 
and Potomac rivers. This contribution 
will amount to 15 per cent of the total 
‘energy supplied. 

Perhaps the greatest savings to be 
effected by this plan will come from 
the reduction in the power equipment 
required and the more efficient hand- 
ling of the problem of the peak load. 
A few years ago the ines of 


Logan County, West Virginia, drew 
their power from scattered plants with 
a boiler capacity of 4000 horsepower. 
This scheme of superpower was ap} 
on a small seale, and it was found th 
‘one 500-horsepower boiler would ger 
erate enough electricity to operate all 
the mines! 

At present we are building a plant 
and a quarter for every plant we re- 
quire, because we must have spare 
capacity to guard against breakdown. 
Every four years our power-demand 
doubles, and it is almost impossible to 
build these little plants fast enough, 
while we pay twice as much for each 
kilowatt of capacity as would be re- 
quired in the large Superpower sta- 
tions, which will meet not only the 
needs of the present, but will antici- 
pate the power requirements of the 
future. 

OF the 17,000,000 horsepower con- 
sumed in the Superpower area nearly 
7,000,000 are used by the railroads, 
and great economies will be effected by 
tthe electrification of the roads through- 
out the East. The determining factor, 
of course, is density of traffic, since 
electrification is not profitable on 
‘small branch lines, On the main lines 
the electric locomotive is more eco- 
nomieal and more efficient than the 
steam-engine, particularly in the win- 
ter. In the winter, traction require 
ments rise, and the eapacity of an 
electrified ‘road rises to meet them, 
while in bitterly cold weather the ca- 
pacity of the steam-engine goes down. 
General electrification will reduce the 
cargo space now required for industrial 

coal, amounting to 40 per cent 
of railroad freight—almost one 


half—and train equipment of all 
classes will have its service factor 
doubled. The saving of coal by 
therailroads will amount to about, 
18,000,000 tons a year. 

‘The cost of installing the 
‘Superpower Plan will be approx- 
imately $450,000,000. Changes 
in machinery incident to the 
electrification of the railroads 
and industrial plants, bring the 
total cost of the project up to 
$1,240,800,000. Since the sav- 
ing effected will amount to $300,- 
000,000 a year, this represents 
a return of 24° per cent annu- 
ally, which makes the Super- 
power Plan attractive to the 
financier. 

Its engineering merits are un- 
deniable, and it has been ap- 
proved by the highest engineer- 
ing talent in the country, who 


agree that the plan is entirely 
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How the Superpower Generator Would Dwarf Niagara 


clectric energy will icker over a trancmiasion system that 
weil carry the current from the power stations in the coal- 
Fields and at the base of gushing mountain streams. 

‘Hundreds of power stations; small and large, will be 
pumping their clectsic current into a great transmiasion 
Kine that will stretch from Hoston to Washington. Fac- 
tories, railways, and homes located within the power zone 
‘il feed from Ui line 


TPHE water pouring over Ningara Falls represents 
appraximately 7,000,000 horsepower. The. super 
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Simple Chemical Tests for 


The housewife can test materials 
scientifically in her own kitchen 


‘TEA is frequently treated with dye to make it a more 

fect greet. Ifa sample rubbed briskly between the 
Poids of uciean cloth leaves a sain, the tea is impure. ‘This 
iva simple method of detecting such adulteration 


idatinct 


‘TESTING NICKEL-PLATING. Treat 
the surface of the article with = drop 
‘of concentrated hydrechloric | acid 
place a crystal of methylamine hydro” 
Gilorde close by, and heat. A blue 

‘wil appear where the acid was 

Hf the plating is nickel. The color will 
Gsappear on cooling 


& 


al 
Pith 


i 
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Household Health and Economy 


Tests devised by I. Newton Kugelmass, 
Professor of Chemistry, Johns Hopkins 


GROUND COFFEE will float on the surface of cold 
‘pure and sink if adulterated. On shal 

‘common salt, the eoffes ix 

‘early all floats and the liquid i pale. yellow 


iH 
£ 
F 
2) 


COPPER SULPHATE Is sometimes used to make bottled riven BP Nieacnt a) 
kes and eanned peas a beautiful reen.. Place an iron nail 
‘some of the vinegar. If the nail becomes copper conted . 

tier being immersed for an hour or 30, the pickles contain 00m Sut 

dangerous amount of copper MORE FOOD PRESERVATIVES. 


ORCELAIN vst Wy 
ene ron emer ekrmacr 
Cea W'tvasonatine.y 


Poop 
eis Sz 
S5L0noR 


FOOD PRESERVATIVES. Acidify and 


shake the solution with ether. Separate the oe 


‘ther layer and ict. it evaporate. Dis “ate 
Solve in hot water, add a litle ammonia, and fry 
drive offexcens by heating, Add a few deops of 


‘one per cent ferric chloride solution. A brown, 
iitnte indicates bengcie acid 
- Aviolet color means salicylic aid 


He Played the Piano for Over Two Days 


ICTURED above is Mr. J. M. Waterburg, of San Francisco, 
who won the plano maraton race ‘ie. played the plano 


for stty-ive hour, twenty-five with. 

‘out once stopping. m a 

sche (ake has head ee ant a 
Pel 


‘sandwiches and large cups 
Howover, when the race ws 
keyboard. 

‘Sizty-five hours is more than two and a half days and nights, 
and yot Mr. Waterburg is not satisfied. He is going to try 


Sahoo ore ae 


Wed in Balloon by Wireless 


YING before this Los Angeles clergyman is a book that ia | 
‘open at the wedding ceremony, and he is marrying a couple 
feting in s balloon thousands of fet abovy hig head, 


Tn this ultra hone was used 
to make waiter gd Mrx, Ramaay 
stepped out }f thelyrship, wile. ‘The best 
rman accomplnied (bridal han the ring and 
to act as withew, 

If the Ras friends wil intended to shower the couple 


with rie, they avoided them very neatly, for when they descended 


‘ome time in the near future to beat his own record, 


they were well an their honeymoon journey. 


Lance logging gin-poles and donkey-engines are generally 
‘ised in Vancouver to pull stumps, writes Hl, M, Burwell, 
consulting engineer. The gin-poles are of suificient length 
to enable logs and stumps to be piled in a radius of fifteen 
‘hundred feet, in piles often one hundred feet in height. 
‘A patent grab-hook attached to the stump allows it to 
bbe released without keeping a man on the pile for this duty. 


Gravel Scratched by the Cubic Yard 


flected great economice 
= hiss 
cd wrahel If dug, lited, 
‘machine in — 
Making Cigar-Lighters 
Speeds Boring abustion Frigine using from Shells 


either kerosene or gasoline for fuel. 


Per shells, ile. 
ed from the bat: 
feds, are bing armed 
tha careers "The 


from the operator. 
‘machine disposes of chips 
so there is no clogging. 


sparks fly, and lights the 
wick, 


AIRPLANES without — 
pilots, flown and directed ‘Tue age of some fish, 


by radio from ground 
stations, have made suc- 
cessful flights, Radio ic 
playing a large part in 


notably herrings and sal- 
‘mon, can be ascertained 
by counting the rings 
‘on their scales. The rings 
are similar to those on 
trees, and are produced 
by virtually the same 
cause. Neither the scale 
nor the tree grows much 
in winter. 


finding and landing in 
fog or darkness. 
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Fireproof Shoes for 
Mill Workers 


N asbestos shoe has heen | 
invented for those who 
work in stee! mills ami 
‘molten or red-hot metals. 
‘This shoe, it ix layne 
will protect’ the few thyr= 
‘wear gudefingtely, 


Soft and pliable. 
ning is of cotton or canton 
flannel, both of which mae 
terials act as non-conductors 
of heat, while the soles and 
heelt aro of the same ma- 
terial as brake-band lining on 
automobiles. 

The shoe slips on ike a 
slipper, having neither laces 
nor clasps to catch and retain 
‘molten metal, and have been 
found more practicable than 
any leather shoe, 


Focusing-Cloth 


PUT this attachment on your camera and 
throw away your focusing-eloth, for the 
hood-supported lens will not only exclude 
ull light, but magnify the image shown on 
the ground glass and allow the photog. 


rapher to ago exactly how his picture will 
fini 

ra loth is 

Rignafftor sitting for 

it on a )'Giglographer’s 


after inserting 
holder, before the sitter loses his 
natural expression. 

‘The magnification of the image also 
eliminates the eye-strain, 


This Amplifier Made a Concert 
Audible Three Miles Off 


EXECUTIVE offers of the American 
EL Micphone ~ 


aan ordinary speaking 
voieg and he strains of an orchestra play- 
ing ba Chicago and transmitted over the 
wires could be heard three miles away 
‘when the amplifier was operated at full 
capacity. 

‘This great power isthe outcome of study 
of the best device for fire und air-aid alarms. 


Has the Earth a Steel Core? 


BECAUSE the ocean. is fluid while the 
‘solid crust of the earth resists deforma- 
tion ‘by the gravitational forces of the sun 
and moon, tides are produced. Dr. Miller, of 
the Royal Astronomical Society of Canada, 
has stated that the fact the earth does not 
‘yield to tidal forces proves that the interior 
of the earth eannot be liquid, since the 
thickest erust would be deformed by tidal 
movements. He suggests the center of the 
‘earth must be solid and strong as steel, and 
that voleanoes and the high temperature 
in deep mines are due to the presence of a 
thin molten layer between the center and 
the outer crust, 


Tagging the Hotel 
Room Key 
HISTEE acts often take 

their room keys with 
them when they leave, ‘This 
es the ro 


makes the key such a clumsy 
thing to carry that a quest 
will invariably leave it at 
the desk when he goes out, 

‘The tag is made cf leather 
and has two ininglass faces: 
cards carrying advertising 
fan be inserted. through a 
‘lit in the bottom, 


Ir was diffidult to obtain 
accurate measurements of 
the tensile propertion of 
Dollerplate at high temper- 
ature under rapidly varying 
stresses, because one man 
‘could not read six rapidly 
changing dials simultane- 
ously. Mr. H. J. French 
thas obtained accurate figures 
‘with the aid of a motion- 
picture camera. 


‘The dials are placed close together, and 
however rapidly their readings alter, the 


She Has a Real “ Spring’ 


T 


Step 


HE simplest way to exercise the logs is 
to walk. But some people make things 


foot and waves the 
the Apring making this 


‘Shes taking walking exec with w ori | 


World’s Largest Welds by Village 
Blacksmith's Methods 


AMERICAN manufacturers are turing 
out far larger and more difficult 
welding jobs than the best work done 


sledge, large automatic hammers force the 
‘matal’ together. Such welds are both 
stronger and more impervious than the 
bute or scart welds of the oxyacetylene 
process, 


An Amphibious Automobil 


“THERE in nothing particularly startling 
nowadays about an automobile that 
will travel in the water like a boat, but this 
French invention being demonstrated at 
Marseilles is not designed for a stunt, but 
‘as a practical vehicle for colonien and dis- 
trleta cromed by a network of rivers where 
there in not enough trallic Spojustly ex- 


enaivy brjdme-buildis 
ee oD so 

It ot 
sevey padngers fd newly half a ton of 
freight, ad in spMe of this load it climbed 
dovp ‘a ‘bank, crossed a stream, and 


linfbed up the opposite shore without the 
slightest difficulty 


Gastight Room Used in Killing 
Off Pests 


FARMERS sustaining lowes from weevil- 
infested corn can well duplicate thy ex- 
ample of x wholesale grocer in Flags who 
hag by igh 


bushels or 10 per 
it of its com erop annually. 

‘The door of the fumigating-room is wide 
‘enough to permit of the entrance of trucks 
loaded with corn. While the deadly poison, 
ordinarily carbon disulphide, is being ap- 
plied, two clasps hold the door tightly, #0 
that none of the dangerous fumes escape. 
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Elephants’ Saturday Night Comes 
Once a Year 


ELEPHANTS of the New York 200 aro 
xiven salt-water baths once a yeui 
But when the bath-day comes, th 
‘oughly enjoy themselves, . 
‘This herd was taken into the surf at 


Coney I all the rgb of the 
bathfes, igh All. ror a ball 
theyf used Meir 4 ‘the 
as rf fough it 
rath as a ‘to him and was a 


Men who have had experience with the 
fereat creatures aifirm that they are very 
loyal, once they know a man in their friend, 
aand will do his bidding willingly, 


Signing Checks by a Finger-Print 


NEW YORK bank on the East Side 

thas so many depositors who are unable 
to sign their names that It has adopted the 
fingerprint aystem for thelr convenience 
fand protection, “Depositors who wish to 
withdraw money rub their thumb on an 


inked pad pnd sgamp thp imprint 

‘check insted of Wgning i 

‘A finger-frint AAnnot Hootffved {and y 

old legal eth Mor the sitorandy whith 

required fem Fqf sign bod maki tipir 
E 


mark in t co of two witnenses was 
very slowMind open to some abuses. The 
tellers write the name of ‘the depositor 
under the print, but the finger-print is 
always the decisive evidence. 


© Kad keer 
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Carry Enough Fuel in Your 


Pocket to Cook a Meal 


YOU ca ipa hete witout fue 
ven without stove,” All that fs 
needed b this new French invention, 
‘whieh bs the: most compact heating 


‘ut of the kettle. 
‘This “pencil” may be earried in 
‘the pocket, and when ignited it will 
burn for a tong time and bring a 
kettle of water to a brisk boil in 
four minutes. 
‘To reduce the danger of yas ex 
plosions in coal-mines Dr. G. 
Harger has suggested charging 
the atmosphere with fue-gas, 
which contains Tittle oxygen. 
Research indicates that the 
‘scheme is impractical, since, for 
fone thing, it would be difficult to 


free the flue-gas from the fatal 
‘earbon-monoxide, cr fire damp, 
and because experiments of 7. J. 
E. Rhead show that an atmo- 
sphere of 17 per cent oxygen, the 
Towest in which men ean work, will 
still form an explosive mixture. 


Roaring Up a 70-Per-Cent Grade 
T° obtain traction for a standard touring-ear 


pa seventyzper-cent grade on 
Long Beacy, Chernin, a 
up the sidd of Weill, 


was then Put 
‘hold the rim firm. ‘The cogs fitted into the holes in 
the planks. 


It Plays Four Records in Succession 
HLERE is phonograph that i 20 constructed that 
any 


four records ean be played successively without 


from an operator, 
‘An ‘mogoe turns ganflll central 

presses tu 

revolve. Jfhen 

first the 

the mai q d 

‘swings t the send record 


Swings in the Lock 


MOST kevs are rigid, but. here is 
fone that has a ‘hinged and 
‘swinging endpiece, You insort the 
key in the keyhole and the eridpiece 


drops down, T? tu 
the key, Jthe 
describes J) circ 
grooves, afd sti 
Knob atglehed inf) boi A: 
presses feainst: The Knob, the 


‘moves abd the door becomes locked. 
It can be unlocked from the outside 
bby awinging the key’ in the opponite 
direction. There is a knob on the 
‘end of the bolt that enables you to 

loek and unlock the door on the 
inside by hand. 

No burglar'sskeleton key could 
negotiate this lock, 


‘Tux potential passenger busi- 
ess of airplanes depends upon 
suitable landing-felds near large 
cities, says Professor Warner, of 
the Massachusetts Institute’ of 
‘Technology. ‘The air-time be 
tween New York and Boston is 
‘only three hours as against five 
by but if the plane must 
Jeave from Framingham and 
arrive on Long Island, no time 
saved, because the landing.fields 
are too far from the cities, 
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A Machine for Punching Holes in Poles before Creosote Is Applied 


UNCHING uniform holes in red cedar telegraph-pales is the height. When they drop independently on the log. 
job of the machine shown above. The holes pelled vity: hence they hit the log with equal 
aeabeeees proscrystive that wil engines tbe ie penett ‘same depth, regardless of all the surface 
Forty-two iron bars four and a half feet lonj 
Wide, and three quarters of an inch thick are dheloadlin one Punches are made, the log is rolled over by 
‘oblong ease. Each bar carries at its bottom tal wYels, and a second set is made, This is continued 
ppoint holder; thus the depth and spacing of the ‘until there Is a complete eltele around the log. The circle 
Teaylated, ‘The bara are raised by cama until theff reach a certain made where the pole will meet the ground when it is set up. 


‘This Drawing-Board Stand Can 
Be Folded 


(A DRAWING-BOARD stand is usually 
‘a clumay affair that occupies a large 
amount of valuable space. When it is not. 
in use it should be tucked away. Hence 
we pow have a new collapsible stand that 


How Glass Lamp-Shades Are 
Washed Electrically 


"THE lamshade washing machine con- 


‘section and hooks on to x rail across 
the other section, 


Automatic Indicator of Salt in 
Boiler Water 


HEN the salt in boiler feed water 

rises to a percentage that threatens 
damage to the tubes, a lamp, connected 
with the device that is illustrated above, 
lights. ‘The more salt 


‘This indicator is constructed on the prin- 
ciple of electrolytic action, and it con 
stantly analyses the water. ‘As long as the 
little electric light dees not glow, the en- 
ineer has only to look at it to be sure the 
boiler water is all right. 


cult to take it from the 
hholder while it is lighted, 
and yet it is something 
that is happening cone 
stantly when a group of 
‘men become interested 
nan argument, Here is 
@ new holder’ that is 
rae in two parts. One 
part slides within 

‘other. 4 

‘When the holder is ag 


ejected 


the holder either with a toothpick or 
with a pin, 


‘Push the holder and the bute i ected 


Sanding Slippery Streets 


MACHINE not unlike a street- 
watering machine has been in 
vented for sprinkling sand on icy paye- 
ments. The sand is in a tank and is fed 
to rotating distributors that hurl it on to 


the street, The amount hurled)and the 
area ‘covered depend the, at 
which the diate i con 
trolled by t 

In dingfachine 
in use. ‘hinety-five per 
cent of by slipping and 
sskiddit 

‘The thine is also used for re- 
moving bil from the streets. ‘The sand 


mixes with the oil and is then washed off. 


Gasoline-Driven Trains 


ASOLINE-PROPELLED motor omnibuses 
have been installed by the Government to 
provide regular train service for Camp Allen A. 
der the engine is a 


Humphrge, Belvoir, V “The steam equip- 
meng f 0 the services of 
‘coach is handled 

by 

_ ke 

ne’ cure in design. It can be 
‘The coach my be used on an ordinary 
road simply by changing the steel wheels for 
rubber tires. It may be used for omnibus service 


in the country, and in cities provides a car like a 
trolley, but need no tracks. 


An Incubator for Every Baby 


THAT'S ood for'the chick is good for the 
child.” “Such is the opinion of the French= 


baby, which he claims is sim 
wed in the home, 


critical ft. 
The het 

The dr 

ineubipor, igh two chimneys aet in 

hall of thé walla. A regulating ther= 

mometer set near the baby’s head maintains the 


temperature at the point prescribed. 


Wheel the Mop and Pail 
from Place to Place 


RATHER than carry 
the mop, the pail, 
the wringer, and the 
soap from place to place, 
the men ina railway 
toolroom constructed 
the truck shown below. 
‘Thus, when they wish to 
lean’ up a greasy corner 
‘of the room, they wheel 
the implements to the 


spot. 
"The floor of the truck 
is a thin steel plate, 


those who have to clean offices, saving 
‘many steps in the day's work. 


Roads Speedily Resurfaced | 
LOSING London's busy roads for 


‘several days while they were resur- 

faced was inconvenient and intgrfered 
seriously with-traffic. Anew methail per- 
mits the road ‘to be iy repaired 
and ig agin. lye hours 
after the refair wa. 

Tar is inf topvelife cart and 
pumped tt he Aprager A high pres 
sure, whielf forces it deeply into the bed 
‘of the road’ 


{following behind the sprayer to sprinkle fine 
‘gravel over the surface, and as noon as the 
far hardens, which takes only three hours, 
a stated above, the road can be thrown 
‘open for traffic. 


Popular Science Monthly .» 
. The Machines that” 


Even automatic machinery 
can scarcely supply the 
great demand for boxes 


0 Mluserations by 


No Rush-Hour Scramble on Paris Buses - “The spall abet then 


othe double corner 
HEY have their rush-hou ho thinks he arrived first futting machine, 
their strappanery,iny Pari alls out his number. If 
‘but, thanks to t ye ny one has a lower num- 
ir 
or 


depicted below} tt ber, he shows it, and is it a 


degenerates int§ a mt good- 
natured, free-for-all fight, in which the passengers 
men push their -—___. follow him in the order of their slips. Green Frogs that Are Blue; 
‘way into the cars If any one has lost a slip, there 4 —? 
and the women ig liable to be some confusior Blue Birds that Are White 
forced tostand ‘This simple system works splen- 
aside until the idly in France, and, after a little CORNELL professor, 
rush is over, or | preliminary edueation of the public, 
dash into the it might save ‘no green pigment 
crowd at great good many tem- jat of the green eye, and 
peril to their mil- persinthe United is turbid medium 
linery. ‘States. The de- 
‘No, even in the || vice is new in 
rush - hour the Paris, but an even 
Parisians get on simpler affair, a ang the frog turns blue. 
the ear in the numbered pad at- parently blue feathers of the 
order in which tached to a téle- her, the indigo bunting, the 
they reach the || graph-pole, jay, and the bluebird are brown 
platform. It is || been in use ie the light comes through them, 
very simple. A Bordeaw anf\ and contain no blue coloring matter at 
little machine is other citieNn thé )all. There is a strip of dark pigment, 
attached to.a post south of je and above this a layer of tiny air- 
‘at the point where for many ye bubbles, about 1/200,000 of an inch in 
the car is to stop.) (——— and while Frenth diamets say forty billion to the 
‘As you pass the With this mact trolleys are often square inch. These air bubbles reflect 
post, you tear off _% the bus in the badly crowded, the blue light, and let the red and 
a numbered piece of paper from the there is seldom any confusion in yellow rays pass through to the dark 
pad. The machine is devised at getting aboard. The crowds are background, where they are absorbed. 
it will issue only one ticket at atime, as great as they are in the ited Acertain South American blue bird, 
and all tickets are numbered conseeu- States, but after getting their little according to Louis Agassiz Fuertes, 
tively. slips they line up on a car platform just turns white when it becomes wet, but 
When the car stops, the passenger as we do for a railroad ticket-window. resumes its blue color when it is dry. 


as 
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Make Candy-Boxes 


The United States alone 
ate one billion dollars’ 
worth of candy last year 


Robert F, Salade 


Gluttons Eat Sixty Pounds 
of Food a Day 


‘HE exploits of the gentlemen who 
eat ten dozen raw oysters at a 
sitting or a dozen beefsteaks at a meal 
seem moderate, even abstemious, in 
comparison with the food consumed 
by the greatest gluttons of medical 
records 
A man who eats a whole leg of veal 
for dinner must have a fair appetite, 
‘but the records of the Royal Society 
‘mention the case of a boy ten years old 
whoconsumed sixty-four pounds of food 
a day for a week. Another case, also a 
young boy, averaged over 374 pounds 
a week for more than a year. Even 
then he was always hungry, and if food 
were not supplied him, he would gnaw 
his own flesh. 
‘Such appetites as these are a disease 
diabetes. In spite of the food taken 
into the stomach, the body gets no 
nourishment, and these boys were 
really starving while they sat at table 
with piles of food in front of them. 
Both died emaciated, as if they had 
starved to death. 


BRR 


ute oan 


and slipp ing ensues until the 


Machine Warns when Drills Are Dull 
t_breaks through the work, 


tj 
rill 
‘he the thrust is again taken by th 


ws eccentric and the spindle held to the 
maximum feed. 

Although the two 

spindles are driven 


expert at 
matic drill 

ity feed. Adjustable 
weights apply a con: 
stant uniform pres- 
sure to the drill, and 
friction control 
holds the drill to a 
‘maximum downward 
‘speed and then raises, 
it rapidly. 

The control mech- 
anism consists pri- 
marily of a grooved 
eccentric held in con 
tact with arevoly- 
ing roll, ‘The ec- 
centric is mounted 
ina lever connect- 
ed with theweight 
lever that applies 
the gravity feed 
to. the spindle. 
Whenever _ pres- 
sure is applied to 
the eccentric, it is 
revolved by’ the 
roll and directs 
the movement of the lever. When the 
weight thrust is taken at some other 
point, as when the drill strikes the 
work, pressure is removed from the 


made for any class 
of work and can be 
operated directly by 
foot lever, which 
gives the ‘operator 
nothing to do but 
set the piece in posi- 
tion and press the 
spindle release rod. 
If a dial or other 
automatic feed de- 
vice is attached, the 
release rod may be 
locked and the drill 
operated continu- 
ously. Production 
depends on the speed 
of the operator. 

When the drill gets 
dull, the spindle con- 
trol automatically shuts off. This is 
accomplished by a timing device which 
throws a catch lever if the drilling 
extends beyond the time set. 


‘Showing insertion of work in the 
‘automatic drilling machine 


______ Sinaia 


This Andalusian Hen Changed Her Color 
from Blue to White 


BLUE Andalusian hen, for no 
apparent reason, began to change 
color; at each molt blue feathers dis- 
appeared and pure white ones filled 
their place until at the end of eleven 
months she was snowy white. This 
fact is strange, but stranger still is the 
fact that many of the chicks that she 
hatched after she changed color were 
blue! Thus genetically she remained 
the same in spite of her complete color 
change. 

‘What was the cause of the change? 
No one has been able to find out. It 
‘was not due to loss of pigment after 
growth, since the blye feathers re- 
mained blue until (he fell out; the 
new ones comi white. To- 


day the hen i in the best 
of health atidho lays eggs. 
Three id siNce she be- 


Wry of te hen ts Inter 
Fspent the first two years 
ife in the poultry-yard of the 
Univerdty of Wisconsin; her ancestors 
were very much pedigreed, and nothing 
unusual appeared in the family his- 
tory. In August, 1917, at the age of 
two years, she was transferred to the 
Kansas State Agricultural College and 


Modern Automobile 


ARAVANS of pioneers still travel 
the overland trails to the West 

to take up 

land, but instead of the primitive, 

slow, uncomfortable prairie schon 

the new settler uses an automobile and 


A. Dive-barred and a black-barred 
‘chick that were hatched after the 
‘mother turned white: thelt father was 
white Plymouth Rock 


“Prair; ” 
“Prairie Schooners’ 

‘smaller bed for the youngster, sereens 
and. shadegAor the windows, ‘The 
minor eggfeniences comprise folding 
stoves,Aables, and chairs, and a col- 


lapaibfe bathtub, washstand, and buck 
ets. ‘The bungalow ean be erected in 


camps comfortably along the road in ten mingtes. 
compact outfit carried on a All thie items form a series of units 
‘The trailer outft i le packed neatly on this model 


iler, which has the capacity of a 
light truck. The trailer has a steel 
body with wooden automobile wheels 
and ball bearings and pneumatic tires, 
so that it travels at any speed over any 
sort of road. 

‘Such a camping outfit as this should 
appeal to those 


motorists. who 
like to follow the 
‘unbeaten path- 
way and who 
prefer the spots 
far from the 
traveled road, 
for the new 
trailer makes it 
possible to ad- 
venture into the 
bywaysand revel 
in beautiful 
spots, little 
known’ to the 


average touring 
motorist. 


Popular Science Monthly 


ip 


{In less than a year this blue Andalusian 
hen turned snowy white, This picture 
‘war taken two months after the change 


of Mr. 


le she was partly white and 
partly blue she was mated with a white 
Wyandotte. Twenty-eight chicks were 
hatched, of which thirteen were blue 
and fifteen black. Later, when she was 
pure white, she was mated with a 
white Plymouth Rock. Ordinarily 
two white parent birds would produce 
all white chicks; but in this instance 
none of the chicks was white—some 
1 blue and others black, 


Now We Have the Life- 
Saving Deck-Chair 


Not content with being. life-caver, 
this chair may be'» aah stand 


ERE is the ideal cht’ 
itis cushig an 
Urs inn 
say be thd bch wera wi 


supp intil help arrives. 

ne -commodations are 
verte tovisting tay be uidome, 
and york have a mattress. In the 
morning, turn the chair upside down, 
fasten a canvas bag to the feet, and 
the chair is converted into a wash 
stand. 


Popular Science Monthly 


i iL Finding’ New Uses 


A few of the thousands of answers received in 


L6 = } the Popular Science Monthly's competition 
ed > 


ee He 

dstypen Porn” frp and 
Ines beng Ait ca 
teh ie ee 
See NWpeeaipy Depart 
nett (OP sect 

ol 


An old desk ‘phone  ¢ 
toa oer 


"The wicker top df a ot 
oll carriage found a nem 
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for Old Things 


Showing how our readers used odds and ends to 
make objects of value for farm, home, and shop 


Popular Science Monthly 


Breeding Frogs for Their Legs at a Profit 


right species. While a dozen, 
toads wil bring five cents in 
market, the 


‘Here are three 


showing the rel 3 ‘Atte kt arc hown Ieopard 
Eeive ses of eggs of te mont “ frogs exes: above, the 
‘sirable ypeciee of the green fr 


HE demand for frogs’ legs has led cultivate, It is larger than the green 
to many attempts to establish frog and has no back ridges. ‘There is 
frog farms. Few of them have been also the leopard frog, which js easily 
yucceasful ‘and the reason has, been distinguished by the Wwhitighfeolor of 
ignorance of frog life. Mr. A. H. 
Wright, of Cornell University, has 
prepared a treatise on this #bject 
for the United States Burdlu of 
Fisheries. 

He tells us, first, of the variowgicinds 
of frogs whose logs are most to fhe de- 
sired, There is the green frog, Which 
has two prominent ridges dowh the pools. market value is about fifty thousand 
back; the top of its body is bright At present about a million frogs dollars. Large frogs, like those men- 
greon and the lower part is brown. The are caught in the United States each tioned above, will sell for three or 
bullfrog is also a profitable species to year for commercial purposes. Their four dollars a dozen. 


‘This ie the most desirable kind 
of bullfrog to raise 


Saving His Eye with a Telephone Receiver 


“LONE ranger was 
sharpening an ax on an 
emery-wheel at his lookout 
‘ation high up in the Rocky 
fountains. 
‘Suddenly hig hi to 
his eye—a piely of Mee) had 


tromagnet below. Taking a 
needle in his hand he held it 
against the iron core of the 
electromagnet, while with 
the other hand he turned 
the generating erank, there- 
by sending electricity into 
the wires surrounding the 
core. The core became 
magnetized, and so did the 
needle which he held against 
it. ‘The rest was simple, 
He held the needle to his 
eye, and it promptly drew 


pci tes ths SE dis eet of weal fas 

ranger had finished speak- as a horseshoe magnet will 

ies, Cees a ve pecan draw up tacks, which is but 
pt off, n idea! 4 one more example of 
He'removed the dia- Hse e seals cette dees 5 Se man's making use of what 


phragm, exposing the clec- became magnetised, and the neatle pulled out the steel lies at his hand. 
o 


October, 1921 


New Ways of Doing the Job Better 


- => 


pope jose? 


wnt? 


SRT a 


Welsh Aerial Ferry Carries Prince Across River 


HEN the Prince of Wales went from 
Cardift to Ngwpoyt;\n his 
principality. this 

ferry, one of the 
platform is te 
automobiles, 
two cables to 
possible, 


fuce 


Tower for Traffic Police 


TRAFFIC tower » 

Dhaptyern feet ly 

Infontof Ay sin W 
‘arivgeachiet 

yor aries 


variety. These flags are swung 
into position by means of levers inside the 
tower. 

‘The tower itself is mounted on a pole. 
‘A ladder reaches from the ground by means 
‘of which the operator climbs in and out. 


‘The serial ferry was installed because the 
‘At this point is too shallow and swift 
permit the use of boats at all seasons of 
‘year, and it has been found that the 
that it is per- 

that it makes 


Experimenting with a Monkey's 
Fingerprints 


BERTILLON’S system of messurements 
‘and fingerprint testimony combined 
will put a man in jail if they happen to 
agree, even with very little other evidence. 
Fingerprints are considered of spgcialm- 


human being’s, and it is to this end that 
the serious old monkey in the picture is 
having his hand held by one of the detec- 
tives of the Bureau. 

Playwrights and writers have used this 
method of identification as a basis for plots 
‘wherein the innocent suffered for the guilty, 
because the clever villain knew how to 
forge fingerprints on rubber and just cov~ 
ered the whole landscape with those of 
his victim. 

o 
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It Ventilates as It Heats 


ILLIAM R, HILDEBRAND, of 
Chicago, has just completed a new 
ventilating radiator which produces a con- 
Stant circulation of warmed, moistened ait 
Connected with the outside, this new radia 
tor sueke in fresh air, heats it to an agree 
able temperature and distributes it freely 
throughout the room, thus affording ven- 
tilation without drafts, 
‘The radiator is made with aij air inlet 
running parallel with the heat finlet and 


‘The air ip ened and molatened by the sean 
Pont trad the tadtar waelons 


nd distribute 


heat and to action 
‘as sopn Ja touch, 
of fat will rf eieulnting 
throffgh the fite iba, Neod- 
Tess > say, iely automatic 
and he air diction, air blowing, or air cir 


culation is brought about by the “stack 
effect” of the heated air in the radiator. 


New Instrument May Give Jazz) 
Fresh Lease on Life 


‘When played di inatrament sounds tie gvter, 
‘ober /and plana di pleseng tothe ea 


ossibilities for terp= 
lation previously un- 
familiar slide trombon 
‘and saxophone started the world on a 

‘but the blues are be- 


like a piano, but with fewer 
‘keys, and sounds like a combination of the 
guitar, zither, and piano, which gives the 
solitary musician an opportunity to rival a 
three-piece orchestra, 
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How the Chinese Spin Cotton 


ABOR, is #0 plentiful in China that the 
‘market for modern machinery is still 
‘small. 

‘The picture shows the methods of 


cotton spinning used in the eount 
tricts. They have been jn service with 
any impapve ny thoy 
years. 
A orf prifltive Betfod SFrociin 
" 
vii, 


thread bins Pr ule in the loom 
could haffily Bekonceivél, but slow as itis, 


there ardso many of these little plants and 


80 many workmen that China turns out a 
very respectable quantity of well-woven 
ccatton goods. 


‘The Broom that Will Never 
Wear Out 
EW brooms sweep clean, but for 
fone reason or another most of the 
‘world’s sweeping is done with worn brooms 
which leave part of the dirt on the floor, 


Joek into an aluminum holder. Pressing 
‘on the name-plate with the thumbs releases 
the old straw, fresh sections are inserted, 
and in ten seconds you have a new broom 
ready for work. 


He Beats a Whole Rug at Once 
=a =) 


e = 
recat 
Se keamiekeyaree 


[i 2s 2 powertal man to sping this 

range on te oy 

sol Vilegyf wh 
ten ener ; 

that i Pike wor ot 

thre. fer i of tempered. spring 


{China has reset cota, thee in thin way fo 
‘emtuneae scoring itn saving toacoery 


Stopping Freight-Cars without 
Jar or Damage 


BUMPING-PosTs at the end of yards, 
tracks, and fuetory sidings will stop a 
moving freight-ear, but the bump is liable 
to be disastrous to fragile freight and the 
Brat, cannot be moved to where It is 
wanted. 

‘The sliding stop shown in the accom- 
panying view will halt without the slightest 


hock’ loaded cge movingaaight spies an 
hat th ear op, its 
peel is | lane 
whi Into sffoes, and 
whed in Pikition the whole 
eve ac 


a fas a Drake as it slides along the 
trad 

‘When the car is pulled off the stop, the 
front projection eauses it to move with the 
car until the stop strikes a splice-bar. Then 
‘the wheels ride over the projection. 


A PARTICULARLY heavy wrecking 
outfit for handling uncommon acci- 
The 


dents is used by the city of Detroit. 


steel-plate floor 
chassia, A fr 
channels is builf on this platform and the 
channels are heavily braced and tied to- 
ether with riveted gusset plates. Number 
10 gage steel plates form the roof. A six- 


e 


“There's Power in This Big Wrecking-Truck 


inch steel trolley beam is secured to the 
of the roof beams, 
‘end of a three-quarter-inch 
passing over the heavy cable 
the trolley is attached a slip- 
the other end of the cable is 
to a heavy-duty horisontal power 
ch securely bolted to floor beams. 
powdl take-off and sprocket chain-drive 
connect the drum-winch to the truck en- 
fine. 

‘One man ean operate the winch brake and 
power control. Large and roomy tool-boxes 
built in below the platform on each side of 
the truck contain a full tool equipment. 


Popular Science Monthly 


Lonely Lightship Crews Have Wireless Telephone to Land 


\HERE js no more solitary and lonesome occupation than that 
‘of the erew of lightships.” Miles away from land, oftsn out of 
he of it, ther ‘Only 


‘purposes. 
‘it known as the Marconi YBI set and is 
‘of corinunieation in said to be ten times faster 
Ficgraph, and moreover it does tot require skilled 

‘of this the ship and government officials will be 
tele irect without intermediaries, as is necessary With 


|. i the first one to be afl eat 


‘While the installation was’ made peincipally for hited 


batterie for the wicens telephone are kept charged 
che oil enpine used for delving the aie compressor on the 


Foghorn 


A Phonograph Makes Her Sing and Talk 


its speed without the old-style 
Tt runs at 
low rate of two hundred revolu- 
for dolls is 


ERE is a new type of talking doll 


that 


recorded for her. 
brass band record of 
will do it as 


able celluloid 
of a cylinder, 


‘A compact cylindrical 
motor revolves the record. This 


spring 


reproduces the sound. When the 
end is reached, an automatic device 
throws the record back into position, 

A decliadly new feature ie the 
motor itself, invented by Wi 
Rotter, of New York. ‘The usual 
phonograph motor is “governed” 
or regulated, so that its rate of mo- 
tion will be even, by means of 
flexible steel bands on which small 
weights are placed. The new motor 
‘has a circular governor that regu- 


is in theYorm 
around the 


hts and spring-bands. 


algo “applied to a toy telephone in 
which the bell rings 1 
is winding. 


the motor 
When the receiver is 
taken down, the phonograph starts, 
and music flows from the mouthpiece. 


a 


Poison Set for Squirrels 
Starts Forest Fires 


‘QUIRRELS have been so trouble- 
1D ‘some in the northwestern part of 
the United States this year that bait 
soaked in a phosphorous compound 
hhas been spread broadcast fo rid the 
land of the pests. But the settlers are 
wondering if the move was wise. 
Squirrels are more desirable than 
forest fires and the poison has been 
found to be responsible for many of 
the latter. 

A timber cruiser noticed that the 
friction between his hobnailed boots 
and oats soaked in the poison ereated 
sparks and started a blaze. 

‘When this instance was reported to 
the authorities, an investigation re- 
vealed the fact that several other lots 
of the poison had been ignited by heat 
from the sun, but had been extin- 
xulshed before much damage had been 

lone. 

Since this discovery, fire patrols 
have been ordered to watch carefully 
all land where the squirrel poison was 
distributed. 


October, 1921 


Life-boats Launched from Ships with Heavy List 


‘ARITIME annals are 
replete with instances 
‘where life-boats have ridden 
out a storm in safety after 
the ship had foundered. 
‘The moment of danger in 
a storm or a collision at sea 
is the instant the boats are 
being put over the side of 
the ship. ‘The liner may 
have a dangerous list that 
makes it impossible to 
launch the boats on one 
side at all; boat-falls will 
jam; the seamen unhook- 
ing the tackles after the 
boat is water-borne may 
lose his head and swamp 
the boat in getting away 
from the side. The emer- 
cy calls for cool heads 
id launching apparatus 
that is fool proof, simple, 
and automatic in action. 
‘The recent International 
Conference on Safety of 
Life at Sea recommends 
that liners carry boats for 
all; but on large ships this 
is hardly practical, as there 
is not sufficient storage space about 
‘the decks. Still, the conference de- 
cided that there must be boats for 75 
per cent of the personnel, and the pon- 
toon rafts for the remainder must hay 
canvas bulwarks to protect their occu- 
pants from exposure. 


‘These new davits can still be used to launch life-boats 
‘even when the ship is listed 10 degrees 


‘The crux of the life-saving problem 
at sea is the launching-gear, and the 
eranes depicted possess three great 
advantages. First, ‘they swing the 
boat far enough from the ship to per- 
mit launching with a list of 10 degrees. 
Second, they may be operated by two 


men, instead of a crew of 
ten or twelve needed for 
the old davit systems, and 
the use of wire falls reduces 
the danger of breakage in 
emergency and the ex- 
penses of upkeep. 

‘Third, and very impor 
tant, the cranes permit 
rapid launching. 

Tt is claimed by the 
makers that a liner carry- 
ing a hundred boats and 
equipped with forty cranes 
can launch fifty-three hun- 
dred people in half an hour 
under any conditions of 
wind, sea, or list. Using 
one crane for nests of four 
boats reduces the weight of 
the launching-gear from 
forty to fifty per cent. 


Potasn for fertilizer and 
explosives can now be pro- 
duced from American raw 
materials. By _ treating 
greensand with lime and 
water under high tempera- 
ture and pressure, free caustic potash 
is produced, and a valuable residue re- 
covered that can be used in the manu- 
facture of brick. 

There are vast beds of greensand 
extending from Massachusetts to New 
Jersey. 


Signal Warns of 


HEN Samia cecropia pried aside 


the bars 
held him pris 
week, he whs n 
had been Penal 
in time to fia 
on the sp} 


known long betol 
a result, hi story will soon be known, 
to all the school-children in the eoun- 
try. For although Samia had been a 
prisoner, it was not his fault. Samia 
‘was only a silkworm, and the jail was 
his warm cocoon. That is, 


— T 
Prisoner’s Escape 


quires but a few minutes, so it was up 
to the company taking the motion- 


jurege to arrange some signal 
ni ‘cameraman when the beauti: 
fyfPrisoner had decided to move. 


‘his was accomplished by the device 
shown in the illustration. ‘The ends of 
a battery circuit in which a common 
doorbell was placed were so arranged 
that the slightest motion of the end of 
the cocoon would bring them together, 
complete the circuit, and ring the bell. 
By hustling, the eamera-man was then 


‘Coureny Sat f Vin ation 


he was a silkworm until 
shortly before he eame forth 
ag a brilliantly colored but- 
terfly with the “thumb mark 
of the Maker" on his wing. 

It had been found ex- 
tremely difficult to record 
the escape of the Samia 
cecropias. They give no 
warning when they tire of 
their cocoon, They simply 
eject a fluid that softens the 
fibers making up the walls 


sent that sigals the cameraman 
‘hen the alleworm commences 
to ceape 


able to light up the power- 
ful lamps and commence 
to crank his camera. A 
few minutes later the show 
‘was over, but the film will 
always remain as an exact 
record of the cecropia's 
method of escape. Sehool- 
children can learn more 
from a short film of this 


of their eage and then are 
able to pry thestrands aside 
‘and come out. All this re 


nature than from thou- 
sands of words in text- 
books. 


To Make the Feet Work for 
the Armless 


N_ ingenious invention exhibited in 
London, for jise by.disabled veterans 
‘enables an armless mari to shave, wash, 
‘eat, and even light a cigarette by the action 
‘of movable levers worked by the feet, It is 
denned ax part of the equipment for hos- 
pitals of vocational rehabilitation, where it 
Isemployed to convince mutilated men that 
coven the loss of 


them enti lent mn 
"The Feont Gl the 

of the uprfir end of phevers a 

in three ing Mt 

attach 20@ the 

although fhe inventor claims tt after a 


little practice the old style straight-edge 
‘can be used without too jreat a risk. 


Life-Raft for Landplane 
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Latest Railroad Transfer Tables Need No Deep Pits 


Like 4 traveling crane with its load on top 


RANSFER tables are used in railway 


shops and car-works for 1 
motives of coaches rapidlf from * 

nother, The latest typi fll pring 

caples of traveling-crane fonstrudjon. IC 
is virtually a traveling ‘carries 
its Joad on top and moves Klong, 


instead of in the air. 
“The feature of the machine illustrated is 
the shallowness of the pit, A shallow pit 


“Marketgrams” Sent Broadcast 
by Government Radio 


‘ASHINGTON’S new radio station of 
the Post-Office Department will be 
‘used in eobperation with the Department of 
‘Agriculture to distribute market reports to 
farmers. “In connection with the. fifteen 
minor radio stations of the Air Mail Service 
andthe six thousand licensed amateur 
stations, farmers throughout the country, 
ean keep in touch with current prices of 
their products at the city markets. The 
principal purpose of this radio station will 
be to communicate with mall-planes while 
ight. 


Makes Sea Flight Safe 


—— 


“The raft collepsible wd can be led eatanty 


life-saving raft recommend b3 


J comerened air 


latform on which the aviator can 
til reseued, should his machine 


as the under carriage strikes the water: or 


‘HE accident in which two army flyes 
erate frowned in forced, aA a 
jesapeake Bay might Dyve bin Avi carried under the fuselage of the 
had their planes beer eqhipped\Aith and can be released from the cockpit 
hose 


ish Air Ministry for ladap! 
pilota expect to fly over water. 
‘The raft is a pneumatic affair vith 


it can be left attached and if there im’t a 


‘means Jess expense for excavation, and this 
‘only eighteen inches deep. The 
is moyed by an electric motor, 
ving wifels by ond continuous axle, and 
‘safety fifst” practice of mod- 
ing by having sufficient clear- 
‘the table and the pit-wall for » 
a man to stahd without injury, even when 
the table has traveled as far forward as it 
can g0, 


New Surfacing Machine Saves 
Space in Shop 


DEPICTED above in a general utility 
surfacing machine that occupies very 
little space, although it carries #69 by 4 inch 
high-speed’ abrasive belt. ‘The arms sup- 
porting the abrasive-belt pulleys can be 
swung about the center of the driving-ahaft 
and clamped securely in any position neces- 


job to another, wherever it may be needed. 


Eveny one knows the Oldest Inhabitant 
‘who remarks that the weather now isn't as 
cold (or ae hot) ax it was when he was @ 
boy. He is wrong. Records of the New 
‘Haven, Connecticut, Weather Bureau, kept 
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Why Do We Work with @ Glaring 
Light Shining in Our Eyes? 


WHEN we know that electric fight is 
ih im actinic rays that hart the 


ontracting the 


the delicate mauacle ofthe ig. 


Why Do We Live on a Meat Diet? 


Hainare protein o whi 
factually required, body 
About 24 ounces & da 

‘we need. the body 
the exceas protein. into foe 


"The body tuela that we should eat are 
fat; March, and sugar. "They are cheaper 
to buy and ave readily absorbed.” Seat 

hold be no more than a tenth of oat 

Its function ie imply to replace 

iy thauen ‘The coole oR his 

fun ‘do as such physical labor 
ed American 


Applying Twentieth Century 
Methods to Cheese-Making 


IIIS unpretentious little hydraulic press 
in expected to revolutionize the cheese 


making indystyy inthe United States 

‘Ath nt ime the ypergtjan of 
comprfisingythe into, pact 
form vfith @Meh pve lige er 
forme PNbdnd Yiy fand 


© tara ne 


CCompreses cheese in twenty four Hours 


heavy weights, and requires a large 
amount of space. K. B. Parks, dairy en- 
gineer of the Department of Agriculture, 
hhas invented a machine that compresses a 
cheese automatically in twenty-four hours. 
‘This is a great gain in time over the old 
process and the machine takes up only 
‘about ten square feet of floor space. 


Why Do We Do These Stupid Things? 


Why Do We Put Off the Hardest 
Work Until Lote in the Day? 
‘pevebolosical tests show that 


iat drops rapidly. 
“The merning hours when nervous en 


Why Do We Go without Woter All 
Day Except ot Meals? 


iS'properiy motscened with the peyalla 
weereions: 


You ca horn at the 
IinePdewice ied here 


This Glue-Pot Doesn't Need 
a Water Bath 


[S,otiet to obtain, the best result, ue 
should be applied at 


temperature of 
‘electric glue-pot 
nearly four years’ 


Tero the bottom ofthe pots This model 
an be operated with of without water. 

“The temperaturegovering, device om 
site of soaitive tue connected with 3 
resure-reponsive mechan upon which 
re mounted sultable electric contacts that 
fmay be adjusted for any temperature 
‘Thew govern the cirrent tupplied to the 
eating cal 


Amex ot the British Isles are going to 
make systematived reports of the heights 
attained by the various species of birds. 


a 


Where Telephones Are Plentiful 


HE city of Stockholm, Sweden, is suid 
to be the best telephone-equipped city 
in the world. Of ite four hundred thousand 
inhabitants, one hundred thousand are 
telephone subscribers. 
Public telephone-booths can be found on 
every street, and should you go into a 


Suspension Drill Handles Worle 
of Any Size 


ELOW ys a suspension drill, invented 
thirty-five years ago, Thi inventor 


wags Cheesoe of ts a, and een 
retly Unt proces have 
The 


Serum pyres 
parame ft 

eal of ro 
der tt Ridoterterence 


‘So loXg a time has elapsed thi 
fucturers themselves are not sure who the 


they put his Invention on the snarket with 
‘only a few minor improvements, It is of 
the greatest value in any shop which is pro- 
ducing plate or flat work of unusual pro- 
portions. ‘The operating mechanism re- 
trembles that found on the usual type of 
‘upright drilling machine, and the absence 
of the machine table permits the work to 
be held in any manner desired! 


‘Telephone with Both Hands Free 


GOME telephone companies will not per- 
mit attachments which are permanently 
connected to their instruments oF which 

quire alterations in the standard desk 


Wehe ons Keen the hands for taking oss 


the tePhone "are thus left 
notes oF arrange memoranda, 
tion may he adjusted to tl 
person using the telephone, 


height of the 


Shot Used to Test Lasting Power 
of Roads 


NCRRASING w 


aling shot dries « bearing rad into the 
BASRA Cobo eter eter hardaete® 


‘municipalities to know exactly what load 


for field use in testing the bearing capacity 
of highways. The cylinder in the center 
of the tripod-shaped form is a receptacle 
sbot, poured in fromthe fun- 
pel at the top of the instrument. ‘The load 
of shot falls on the top of a bearing-rod, the 
point of which bores into the soil, and the 
{lial beneath the funpel measures the pene- 
tration to the thousandth part of an inch 
Loads equivalent to two tons to the 
square foot may be applied, although the 
evice weighs only seventy-cight pounds, 
land on the data thus obtained the engineer 
fan base exact calculations for building a 
Dermanent road with the minimum outlay. 


Soap and Towel in a Pocket-Book 
Please the Fastidious 


E legves of gle ligt by 


{for a week's trip, is small enough to go into 
1 pocket-book or a wallet. 

Tt bas been invented for travelers who 
must go into countries where the linen of 
the hotels is not above suspicion, and for 
the fastidious who prefer to use their own 
‘materials no matter how clean the towels 
Took. 


Daylight Egg-Candler Aids 
Farmer and Shipper 


‘ARMERS who produce a few eggs for 
sale und small shippers will be interested 

in the egg-candler invented by Professor 
FP. E. Mussel, of the 
University of Nebraska. 
‘No dark-room isneeded 
witht. By the use of 
& triangular wooden 
sereen and a reflector, 
‘which concentrates the 
Tight on the egg through 
a small aperture, the 
condition ‘of the egg 


the light back of the 
candler and that which 
comes from the open. 
‘The egg is held with its large end 


road will bear and how long it will with- against the opening, and, by giving the 
stand the pounding it receives, In building egg a brisk turn, the consistency and qual- 
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ity of the yolk and the white, as well as the 
‘size of the air cells, can be easily examined. 
‘The eandler is effective in testing incubator 
exes 


Safety First for the Umpire 


‘rotctnd from pop bottler be docan't worry 
‘whether hie drcnfons pleaee te spectators 


EVERY bie-leacue usppir has experienc: 
fed moments 


lip whyn hg would 
hhavog lijeg/fa Afetraptifn sich x this 
hi plu jt out 
pertifiend br r-viforous offmments 
fr Us while oticiating 
fn afexhibition game in Los Angeles, Carl 


Sawyer, motion-picture comedian, found 
‘that he didn’t have to hot-foot it for refuge 
every time the pop-bottle crowd objected 
to a decision, announced by means of the 
semaphores at the top. 


Well-Known Movie Actress Has a 
Portable Dressing-Room 


which is pushed from one part of the “ot” 
{0 the other, and obviates building a dress- 
ing-room every time the scene is changed. 
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World’s Highest Concrete 
‘Telegraph-Poles 


fue hutred 
we xrouft? Phen are 
ed ofag ba 
h-teMaion, 


‘The fact that these poles are placed with- 
‘out any uy-wires or braces is even more re- 
‘markable than their height. Even a steel 
mast of this height is usually guyed and 


stayed, and avery elaborate system of 
steel-rddreenforcing within. the concrete 
Dole in necessary to allow this precaution 
to be dispensed with, 


This Russian Field Oven 
Conserves Fuel 


ROFESSOR BOGATIYOW, a Rusian 
inventor, now resident in Siberia, has 


Seiretiont 


compartments between the steel walls, s0 
that the oven is essentially a huge firelost 
cooker with a stove in the center. 

Tn a recent test at Belgrade, according 
to a report, one oven cooked a five-course 
dinner for ‘208 soldiers in a few minutes 
over an hour, and burned only six pounds 
ef wrood—about half a doven sticks of 


Listening to a Radio Concert Over a Kite-String 


ByX, the historic experiment of Benjamin 
Franklin, we learned that a wet kite- 
string was a fairly good conductor of elec- 
tricity. ‘The same principle ix put into 
practice by the canoe enthusiasts in the 


illustration, who are listening fo w Wire 
telephone concert. 

‘The kite is flown on a wire) 
ting the neceity of waiting for rah 


storm in order that the strifz 


‘conductor. In order that the current may 
find its way to earth, which in this case is 
water, a wire is cast over the canoe's side. 
‘The “stationyrillustrated is complete — 
‘of being used for send- 
ving. The entire equip- 
exception of the kite 
ing ease, and, including 


power for the transmitter, weighs little 
‘more than twenty-three pounds. This sort 
of station may be put in working onder in a 
few minutes and its transmitting range is 
fifteen miles, while it is possible to hear 
signals with it up to two thousand miles or 


‘Automatic Conductor Makes 
Change on Boston Trolleys 


JF.22% bave ever had to wait in the jam 
on the rear platform of a trolley while 
the conductor fumbled for change, you will, 
appreciate the value of this automatic 
cash-register for trolley-cars invented by 
Samuel J. Bell, for several years a con- 
ductor on the street-railway lines of 
Springfield, Massachusetts, 

Uf you drop in the right fare, it will sim= 


ply ring it up. If, however, you haye to 
‘deposit too jarge coin, it ill the 
fulek 
being 


‘the conductor, tM automatic con 
{in especially useful in lessening con- 
fusion and delay. "Incidentally, if passen- 
‘ger wants to pay two fares out of ono coin, 
he can press a button and the register will 
deduct for two instead of one, returning 
the right amount of change, 


Pouch for Smokers Fastens like 


employed to make this, 
tobacco 


pouch leak= 


it permits the 
opening of the pouch 
to any extent desired 
—enough to let out 
the lit 
flakes required by the 
man who “rolls his 
own," oF at full length 
to admit the pipe-bowl 
for filling, 


Divining-Rod Is Poor Guesser 


AUSTRALIA'S Royal Society of Victoria 
hhas decided, after an investigation of 
the divining-rod as a water-finder, that it 
“was a subject for investigation’ by the 
peychologist rather than the geologist.” 
Discoveries are sometimes made by chance, 
bbut few hear about the many failures. 


Is Your Mind Working? Test It! 


Puzzles will do for your brain 
what sports do for your body 


A Mental Athletics course, conducted by Sam Loyd 


Twenty-Five Dollars in Prizes 


SCIENCE MONTHLY'S puzletests in every-day problems of 


of miert must be 
‘wil count, Mr. 


baffling problems. 
‘Take the example 


given th 
connecting 
funclator in a all 
in which a political 
meeting was to be 
held, so that the 


“ous 
button, could signal 
orators when tostop. 
‘The wall was 12 
ft.wide, 12 
] fi long. 
How Did He Do It? and 30 ft. 
| igh. 


[TS cy enoueh to, measure out ac- 
‘curately any require quantity of gaso- 
line when the garage-owner bas a standard 
“gas” pump at his service. Without one, 
‘a linble to find himself faced with many 
a problem in accuracy if he tries to be ax 
exact in his measurements as most garage- 
owners are. 
"You ean ace that it took an ingenious 
"dispenser to get out of this predica- 
‘ment without loss or unfairness: He had 
‘run out of gasoline and was returning from 
aan obliging neighbor's with two full ten- 
gallon cans, when he encountered two 
desperate autoists who simply had to have 
alittle of the precious fluid to earry them 
along to the next station, 
“T didn't want to rob my own customers 


[verem) 


na} 


‘The wire was to be 
strung along floor, 
walls, or ceiling 


who were waiting for me,” he said, “but  from’the annuncia- 
agreed to let them each have half s gallon. tor, 3 ft. from the 
‘Then we found that none of us had a ceiling, center of 
‘measuring-can. ‘The best they could pro- rear wall, toa push- 
duce were two pails, one holding five quarts button 3 ft. from 
and the other four quarts. However, by floor, center of front 
pouring the “gas” to and fro between my wall. Ignoring all 


feans and their pails, I managed to give 

them each their two quarts measured 

exactly—without tk.” shortest “possible 
‘Can you explain how he did it? stretch of wire? 


* ™ 


other considera- 
tions, what is the 
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Decode the Radiogram 


LL kinds of codes are used to insure 

‘secrecy to wireless messages. One 
type favored is that formed by mixing up 
the letters of the alphabet, yet it may be 
‘easily deciphered by any one who takes the 
trouble to find the average frequency of 
tthe letters of the alphabet. What does 
this mean to you? 

XT E FIXSB_FEYEHSUK PXOV 
OPDOVXJGK DT EF FISB ENG OP- 
DOVXJGK DT E IDRHG OVUH VDP. 
CEHN IDRHGK GDUK E FJXSB 
PUXAV? 

It may help you to know that the rel 
tive frequency. with which letters occur 
in English is: A, 85; B, 16; 


Q: 5; Rots $80: 7 
W, 20; X, 4: ¥, 
Tneientliy, the decoded menage wil 
bbe found to contain a simple arithmetical 
proposition for you to answer. 


Stumping the Carpenter 


CARPENTERS are natural-born puszle- 
solvers, but here's a problem that held 
two of them up for quite a while recently. 
‘They wanted to convert that oblong piece 
of parquetry shown in the sketch below 
into one large square, without wasting any 
lumber. ‘The cutting had to be done 
along the lines of the small squares to 
Preserve the pattern. 

What is the fewest possible number of 
pieces which, put together again, will form 
a square? 


\ 
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in 
furniture stores 


A Touch of Efficiency at Home 


Bs 


= 


‘Crackers area dificult product to handle without breakac=. 
‘but these nested bodies do it safely and save time doing it 


Trucking Crackers Cheaply 


‘ANUFACTURERS of crackers and bis- 
cuits have finally solved their par- 
ticular problems by using a "nest body,” a 
nest body being one that fits inside of a con- 
ventional body as mounted on the truck 


chassis, For crackers, such a body takes the 
form of u small wheeled platform: with vertical 
slat sides and ends thi rt the tins of 


biscuits when the latter are pled one on top of 
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Boils Gas for Quick Start 


HEN gasoline has become thoroughly chilled in a 
car, the only way of starting the engine surely and 
instantly’ is by the application of heat. ‘The car-owner 
may apply that heat by pouring hot water over the car 
buretor bowl and intake manifold, or he may apply it 
quickly and economically by means of a mechanical device, 
shown below. 
‘The apparatus consists of a short vertical tube which is 


filled with gasoljng from/the bowl of the carburetor. In 
the center of p#f€ type is cof of nichrome alloy wire, which 
is en py cu ‘kh from the car storage battery 
when tHe drier pki appuiton on the dashboard. When 
the coif is~erergized, if bolls the gasoline instantly and 
transfofms it into a rich, hot gas that automatically forces 


its way out through a short pipe into the intake manifold. 
If the engine is then turned over by the self-starter with 
proper ignition, it fires instantaneously, There is no danger 
in boiling the gasoline, b 
‘cause there are but a few 
drops in the tube; also 
the coil is entirely im- 
mersed and the tube is 
airtight, 

‘The Use of such an in- 
strument, besides saving 
the temper of the car 
driver on many occasions, 
also saves gasoline and the 
waste of current and run- 
ning down of the storage 
battery when themotor has 
to be spun many times on 
a cold day. ‘The primer 


the other on the platform prdger. One of the may be installed readily 
slat sides is made in the form ¥ a hinged door er ee ee eee and may be applied to 
so that the orderyéan up in advance "passes through the macifla cans every make or type of 


by men in the faetory and fhe whole nest body 
rolled intg th{ convenyonal truck 
body withOut detadpin truck. 
The lies solved a part 


Next, 


the engine to start instantly 


engine. 


the All-Purpose Farm-Truck 


of the phyblem, but immediately set 
up dotheryne—-how to get the bodies AQ N all-around farm tractor of the truck maybe used for other pur- 
into nd dwt of the truck bodies when about thirty-five horsepower is . 

the Ihading platform at the factory meeting with considerable success in Thefdrunfis driven by a gasoline 
was A different height from those at Germany, where it was invented. It Jengin ‘makes between fifty and 
the u@oading points. consists of an truck with a J eighty-W# revolutions a minute. 

Here is the answer: Six nest bodies, short body resfing pn three whe ‘Whegf the cultivator is in use, no 
holding in all about seven hundred tins A cultivatog, wich[consistsgB! aff additiggal work is imposed on’ the 
of biscuits, are rolled into the body of large drum with se off enging Af the tractor, as the drum has 
fa five-ton truck in fifteen minutes. cutters, can belattach@® to tH trac- its own power, independent of that of 
‘The biscuits so loaded are not peddled tor, when required, by of heavy the truck. 


to the individual stores, but are 
hauled from the main factory to the 
distributing substations. In this work, 
the trucks used to make two trips a 
day by the old loading and unloading 
method, but by saving one hour on 
each trip with the nest bodies, the 
trucks make three tripsaday. 

‘The nest bodies are rolled 
into and out of the truck 
body with ease, no matter 
what the height of the plat 
form, by means of hinged 
tailgates provided with chan- 
nels to guide the caster 
wheels on which the nest 
bodies are mounted. The 
tuilgates are permanently 
hinged tothefloor of thetruek 


the truck. 


2 
a 


es! 4 


body. ‘They equalize dffer- 
encesin heightandareswung = Sus" URLe 
upward when not in use. Tine, ote 


bars connecting the axle of the drum 
with the axle of the drive-wheels of 
‘The cultivator attachment 
can be quickly disconnected so that 


‘The cutting-knives are mounted 
on four cylindrical rollers, which are 
rotated by a gear driven by the same 
engine that drives the drum. Each 
one of these rollers has 
twenty or twenty-five cutters 
that are interchangeable. 

Four kinds of knives of 
different size and form are 
used. 

‘The usefulness of this agri- 
cultural tractor may be 
greatly enhanced by adding 
an automatic sowing attach- 
ment in the rear of the drum 
with the cutters. 

‘The tractor without the 
cultivator may be used in 
various kinds of work around 
the farm, such as hoisting, 
driving a circular saw, a 
lathe, or a grindstone. 
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Mud and Flood Couldn't Stop These Trucks 


EAR Oregon City, Ore- 

gon, one truck moved 
itself and’ three other trucks 
over a quarter of a mile of 
road covered with water to a 
depth of four feet. 

Four trucks were running 
in a convoy. When they 
‘came to the inundated road- 
way, the drivers found the 
water four feet deep for a 
quarter of # mile, with even 
the fences on both sides of 
the road six inches under the 
surface. ‘The driver of the 
first truck could not go 
through the water without 
stalling his engine. He and the 
other drivers then conceived the 
{dea of driving the front end of the 
second truck up inside of the rear 
end of the body of the first truck, 
thereby keeping dry the engine of 
the second truck. 

After chaining the front wheels of 


er 208 
emecrom a 


nee mms 


ae 


‘by had: this outfit does it By machine 


Leaky radiators are dificult enough to repair tractor without 
way diftint st 
tractor’s usefulngas of reducifeyts mo- 
bility as a vehieff to f 
or stone skids. 
In the oil-figlds such a tractor wit 


sists of three parts —a tank for 
removing grease and oil from the 
radiator core and case; a water-tank 
tion of 


Reduce Repair Costs 


HE radiator-repair outfit con- 


for determining the exact | 
the leaks, and 

This stand 
melting bowl 


wre mana 


[Twas to perform such 
a work as pulling or 
es, -SHaking logs, drawing 

oil-well pipes, and the 
like that the new type of 
winch shown herewith 
was devised to be 
manently attae 


a winch addedleombines the service of 
the cross-country locomotive that gets 
the boilers, casings, and supplies to the 
location, with the ability to pull and 
run back tubing, rods, ete. In the 
logging-camp, skidding logs out of 
steep hollows or other inaccessible 


the second truek to the body 
of the first, the second truck 
pushed itself and the first 
truck through the water, un- 
til, by going too far off the 
side of the road, both beeame 
hopelessly mired in the mud 
and entangled with the fence. 
The third and fourth trucks 
were then coupled up as a 
unit in the same manner and 
driven past the stalled pair 
and a chain fastened to the 
bumper of the first truck. 

In this order the fourth 
truck then pushed the third 
truck ahead of it and pulled 
the first and second trucks out of 
the water on to the dry roadway be- 
yond. This in itself was a seemingly 
impossible task because the third 
, with 
weighing ten tons 
load, and the two behind 
weighing twenty-three tons in all, 


Winch Increases Tractor’s Usefulness 


places is easily accomplished with the 
‘winch and then the tractor is availal 
to skid the trail down the mountain or 
pull the loaded wagons to the railroad 
or mill. On the farm, the wineh has a 
reat multiplicity of uses and can be 
employed wherever pulling power is 
required, such as for the removal of 
rumpg when clearing ground. 

Allfhe moving parts of the winch 
sxceyh the winding drum are enclosed, 
theglby permitting proper lubrication 
of farts and providing full protection 
for the operator. ‘The operating npw- 
er for the winch is taken from ‘the 
transmission case in the rear of ‘the 
tractor and carried to the winch 
through a gear train and propeller- 
shaft with the final drive through bevel 
gears and an internal-gear type of 
planetery gearing. 


‘burners Anside M 
ere Wea pi id the 
wl. Phe puny operated 

bMa ro-and-ulley driven 

eldetrie Thotor to force the 


molten solder out through 
a distributing pipe to a 
nozzle, from which it is 
forced’ over and around the 
Jeaks in the core. The 
pump is lubricated by the 
hot solder, which is kept 
liquid by “a heat-retaining 
jncket with a priming burner. 
The molten solder forced 
out of the end of the flexible 
noaale is thinner than water. 
Tt has a surface tension that 
its it to bridge a fairly 


Autos Are Cleaned 
by Air Hose 


EPOSITS of oil and dirt 
can be readily cleaned 
from automobile engines and 
frames by air pressure. The 
apparatus consists of a lo 
nozzle through which a mix 
ture of air, oil, and water is 
sprayed on the part to be 
cleaned at a pressure of about 
ninety pounds to a square 
inch. 
The spray is directed 
‘against the surface from a 
distance of approximately 


permi 
large crack without running 
through and filling the tube. 


eighteen inches and at an an- 
ale of 45 degrees. 
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Clever Innovations Increase 
the Motorist’s Pride in His 
Car and Help the Farmer 


CONDENSER CIRCUT 
Ta instru 2 


decking up the ear wits 
iu spoils the crease An 5 b 7 member’ between 
7 : f EB itaver of Taminpteg—— 
|: : rants : 
of 


and XN 
‘lips while two Rear ‘alts, Sub. 
Wheels tae iting aay we ten al 1 work through the Sting oling for ld 
Tousing into the brakes. ‘This trouble i avetded by a cen wear 
spa Hering tha revoves with the ve shaft 


end and ote 


Tight nuts in i 


ges | Zi 


with aes of horses” 
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When You Want Expert Advice About Your Car 


[N.thete, patet of, ideas about automobiles 
and motor-trucks the Popular Science 
‘Monthly endeavors to help its readers solve 
problems of maintenance and repair. But 
there must be special cases that are not cov- 


ered, and we invite you to write to the Auto- 
mobile Editor and let him advise you. 

If you wish to know more about the devices 
pictured here, or if you want to ask questions, 
write. See some answers on page 80. 


fue lock, dgventat 
E. 


‘A. ‘Parrish, 


This auto ambftanc ep a 
by a hoisting aor adusbbl 
pick up a ead fron 


A folding seat allows a exten person to 
fae in the motorcycle. sidecary 

Dot Ise, it folds forward under the hood 
fray be detached altogether 


SaaS 
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Careful Inspection and Complete Records Reduce 
Truck Operation Cost 


How expert oversight keeps the truck wheels turning 


“INSPECTION is the 
very foundation of 


By Joseph Brinker 


re-varnished at the same 
time that the engine re- 


successful motor- 
truck maintenance,” said 

‘a prominent truck-owner 

in reply to a question 

‘as to what he considered 

the most important fac~ 

tor in keeping motor- 

trucks running true to 

schedule. 

“More than that,” he 
continued, “I consider 
inspection the ‘all-seeing , 
eye’ upon which depends 
not only the cost of 
maintenance and the 
coat of delivery, but the 
very life of the truck it- 
well, 

‘Without adequate in- 
spection, truck costs are 
bound to be excess 
the life of the trucl 
short, and dissatisfaction 
aeneral.”" 

Coming from an ex- 
pert on the subject, th 
consideration of inspec 
tion, as ‘all-seeing 
eye" is a new thought 
which all truck-owners may apply to 
their own business with profit. 

‘But what is this inspection? And 
how is it put into practice? 

Again the expert goes on record that 
there are two methods of truck main- 
tenance. In both of these inspection 
plays the major part, 

‘The first method is that of the 
periodic or yearly overhaul with 
‘monthly inspections. 

‘The second method is based upon a 
daily, weekly, and monthly inspection 
so thorough that 
no lengthy over- 
‘haul is required, 

‘The first meth- 
od is that most 
generally followed 
by the small truck 
‘user, who, _be- 
cause of the Inck 
of adequate factli- 
ties, lays up his 
trucks once a 
year after the first 
or second year 
they are in oper 
tion and subjects 
them to a thor- 
ough overhauling. 
During this work 
the body is re- 
moved from the 
chassis, leaving 


Save Time and Money by Inspection Py 


to keep drivers on edge, added 


gainst this the cost of the “nine 
sttches”-—laying up the truck for a long period 
after an unwatched fault has developed into 


motor-truck maintenance,” quotes Mr. Brinker from 
‘8 prominent motor-truck owner in this seventh of 
Popular Science Monthly's series of articles on 
motor-truck management. 


the major parts of the mechanism free 
for easy removal. ‘The engine is gen- 
erally lifted out; the gearset and 
clutch removed and disassembled, and 
even some of the frame rivets re- 
newed. Once the engine is removed, 
it is taken apart entirely and worn 
parts renewed. 

‘The smallest chassis defect is reme- 
died either by a new part or bushings. 
‘This work may keep the truck out of 
service for two full weeks, or even 
three weeks, if the body is painted and 


pair work is being carried 
Although this work 

is done yearly or once 
every two years, accord- 
ing to the class of haul- 
age performed and the 
mileage run, the truck 
out of ser- 

vice for two or three 
weeks at atime, Inthe 
case of a five-ton truck 
hauling for hire, with « 


four hundred and twenty 
dollars for a lay-up of 
twelve working days. 
In the second method 
of maintenance, an at- 
tempt is made to reduce 
this idle time during re- 


pairs by a system of i 
spection in which the 
trucks are maintained 
asthey go. This method 
becomes of greater and 
‘greater value as the size 
of the truck fleet increases, and the 
unit-repair system explained in a pre- 
vious issue may be put into operation, 
‘The determining factor in this system 
is the thoroughness of the inspection 
and the machine-shop equipment and 
parts kept on hand. 

‘One owner of a large fleet of motor- 
trucks employing this system has put 
his truck inspection on a five weeks’ 
schedule, with one full day given to 
each truck. ‘The inspection includes 
the adjustment or replacement of small 
parts or even of 
entire units,ifnee- 
essary. The entire 
system is based 
upon the unit sys- 
tem of repairs 80 
that reserve en- 
eines, rear axles, 
gear-sets, radia- 
tors, ete, may 
be renewed during 
inspection. This 
eliminates the ne- 
cessity for the 
complete over- 
haul, as a truck is 
kept continually 
in good condi- 
tion and one day's 
time is ample to 
install units that 
may need replac- 
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ing. Furthermore, the mechanics are 
taught to specialize, insofar as it is pos- 
sible, on different units in the truck, so 
‘that all such units as the engine, gear- 
set, rear end, ete., may be replaced 
during an inspection of one day's dura- 
tion, This form of maintenance makes 
it possible to adhere to a 
definite schedule as to the 
time of replacing units and to 
have on hand at all times 
completed units to provide 
for emergency replacement. 


Keeping Accurate Records 


In order to prevent any es- 
sential parts from being over- 
looked during such an in- 
spection, it has been found 
desirable to carry on the i 
speetion work by the aid of a 
chart. ‘This chart should 
have the different parts to be 
inspected arranged in se- 
quence so that each part 
may be inspected in order 
without a continual retracing 
of steps. For example, if the in- 
spector begins at the front of the 
truck, he should examine first the 
‘bumper und then the starting-crank. 
‘Turning over the erank simultan- 
eously indicates whether the engine 
‘compression issufficientand whether 
the motor bearings are badly worn. 
Proceeding in his work, the inspector 
should then examine’ the radiator 
and its supports, the fan-belt, the 
‘water-pump connections, the cylin- 
der manifolds and peteocks before 
proceeding to the truck-eab with its 
various parts, oF the clutch, gearset, 

or rear axle. 

The inspection should be con- 
ducted in an orderly way from one end 
of the truck to the other, although for 
speed, two inspectors may be assigned 
to each truck, one working from the 
front toward the middle, and the other 
from the rear toward the middle. 
Still greater speed may be secured if 
two inspectors and two helpers are 

‘employed. 

Only when a 
record is kept of 
the work done 
and itscostisthis 


ene 
(Bsc) 


‘A full olt-can sed 


ray 


amc 
Gea 


system of maintenance inspection of 
any real value in the continual fight to 
reduce repair costs. These records, 
when properly analyzed, give the 
owner many significant facts based on 
actual experience in his'own business. 
These facts may enable the owner to 


be thorough 


the parts to be watched oe 


draw important conclusions affecting 
the very foundation of his system of 
haulage or delivery. 

‘All maintenance records with 
the driver. Because the driver is in 
closer touch with his own truck than 
any other man, the driver's daily 
report-eard of work done should be 
utilized to the fullest extent to indicate 
any truck troubles that may have 
developed during the day. Any sug- 
gestions that the driver may make ax 
to needed repairs or adjustments 
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should be followed up each night by 
the garage mechanic, who should sign 
his name on the report-card after he 
has completed the work. This serves 
to place the responsibility should the 
same trouble again develop within a 
short period. 

From these daily main- 
tenance reports, valuable 
monthly reports may be 
made up, covering both the 
nature of the repair work 
done and its cost. When 
properly filled out, monthly 
records of this kind show the 
owner many significant facts. 
For example, an especially 
high maintenance cost for 
fone month and an especially 
Jow maintenance cost for an- 
other may indicate a ten- 
dency to neglect the repair 
work at one time of the 
year, or again may indicate a 
special severity of work dur- 
ing a certain portion of the 
year, It may also indicate 
the influence of weather con- 
ditions and steps may be taken to 
‘overcome such conditions, 


Driver and Mechanic Cooperate 


In the comprehensive monthly 
inspection system, some owners 
have found it a good plan to assign 
the driver of the truck to the 
mechanic in charge of the inspec 
tion. In this manner the driver 
not only learns a great deal about 
his truck, but is made to feel the 
responsibility. of taking eare of it 
properly during the intervals be- 
‘tween the inspection periods. 

Further benefits may be secured 
from the monthly inspection reports 
if they are used to form another report 
covering a period of years. Some facts 
that may not show up strongly when 
considering the monthly reports. in- 
dividually, may indieate a very decided 
trend in a yearly chart, ‘This is espe. 
cially the case as regards total yearly 
costs of repair 

and indicates to 

the fleet- owner 

the point at 4 

which the yearly A 


‘The grease- gun, 
ike its ally the 
anlage mighty 
schieving. eficlent 
and continuous 
truck operation 


‘The arrows point to the parts of a motor-truck that require the closest 
‘scrutiny by the inspector in his daily round 
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maintenance cost may 
become so high as to 
make it more economi- 
eal for him to diseard 


Still other facts may 


November 1; 


“How I Keep Down Car Expenses” 


carried further to in- 
clude other parts of 
the truck chassis, the 


0 you? IF you do, and if can tell fellow records for which show 
fis old truck and 7 ve Topas 
foplace it with readers how you do it, 2 500-word | Gr extremely frequent 
ew one. lee bring you 355 vgs | ome 
“opular Science sive & prize of § 
Special Engine Record | for the best let Baty received before Summing Up 
the 


be secured from a 


record of the inspection genius to wit 's American motor-car owners 
report. For example, more than $5,Q00,000,000 to operate their more than 
‘8 mpecial record kept on 10,000,000 vehicles. That's too much. The 


‘engine repairs may in- 
ieate such an exces. 
sively high cost as to 
make it worth while to 
investigate the funda- 
mental design of that 
part and to determine 
if some other type of 
engine would not give 
better satisfaction. This 
same thought may be 


You don’ 


fact that you are a reader of Popul 
makes it a safe bet that, if 
are better info 


‘Thorough inspection 
and a complete system 
of records arethe means 
of holding down repair 
costs and building up 
truck efficiency. ‘The 
‘traffic superintendent 
‘with one or more trucks 
to operate is not getting 
maximum results from 
‘them unless their repair 
and maintenance are 
carried out on a sys: 
tematized basis, which 
will thus keep them 
longer on the road, 


lonthly 


About Cylinder Gaskets 


‘A.—The fitting of 
under the eylindet-bead may eliminate 
your trouble; but we advise you frst 
Yo'nscertuin whether the spark advance 
Is set too ently, If the gasoline taixture 
1 too Heh, an 
the valve sett 
suilesently Tea 
the from knocking 
"The Mtting of the gusket under the 
cylinderchead will give the engine more 
ower than ft has in its present con 
tion with engine knee, ue wl 
leas power than. without. the  ganket, 
Provided. the engine ienocking ‘eat be 
Eliminated by any of the methods out 
{ined above. “All other conditions bein 
aga te ing of 8 gash Under 
‘slinder iucen the engine power: 
Because to increase the volume ef the 
combustion. space, reduces the come 
pression presse. 


What “Ton-Mile” Means 


if theres a varianee in 


len 
ht a aT 
‘autos Wi 


‘A—“"Ton-mile” is a term of con 
venience by whieh the cost of doing a 
unit of work by one truck may’ be com- 
pared to the cost with other trucks. It 
fakes into account both tonnage and 
tleage.and Is based upon the trip of 


Write to Us About Your Motor Troubles 


Popular Science Monthly invites you to send your automo- 
bile problems to the Automobile Editor. He can tell you any- 
thing you want to know about a car, and he is here to hn 


Figured by each trip, tonmilen 
fs calculated by multipiying the tom 
age carried om the trip by one half 
tie mileage of the trip.” Figured over 
giver period, it is the total toun: 
Catred. ultipled "by one. ball the 
Sverage "trip! distance “during that 
period 


"The ton-mileage cannot very well be 
calclated fom earn tive sles 
Sh average tip distance assum 
average cr 


A—When_ placing wire terminal 
under a terminal nut such as is used on 
a spark-plug, be ware to twist or turn the 
‘wire in the same direction as the But 


must be turned to tighten it up. 


Dim Lights on Fords 


ner on 
car ate the 


‘A.—Unless some form of regulator ie 
gritioyed., the, Ford Tights do, burn 
righter when the engine is rt 
Pec che current I scoured foes oe 
Rycwheel generator and varies with the 

‘speed of the engine. 


elp you 


Horsepower of Truck-Engines 


ore Warsi 


Atha engines of both, passenger. 
cars’ and trucl form work ¥ 
they cause the vebicles to move. Work 
may be defined ws force multiplied by 
space, and power as the rate of work. 
fower exerted. for a. certain time pro. 
duces work.” The unit of work ta the 
foot pound, or the amount of work 
done "in overcoming pressure of 
‘weight equal to. one pound through 
‘one foot of apace. "The most common 
‘unit of power is the horsepower, which 
juivalent to. 33,000. foot pounds 

@ minute. In the passenger-car, the 


ow of any given” engine movee 
‘small weight very ¥, 
fmotontrc,tor 


gulch while nthe 
a spetem of gear 
c same nine. 

eight mon 
sdlowiy, che amaunt of work done be- 
ing the same in both ‘ates. 


Detecting Binding Brakes 


A.—Aside from the inspection of the 
brakes while another person operates 
tthe pedal and lever, one of the easiest 


methods is to throw out the clutch and 
Tet. the car coast down a hill. If the 
brakes are free, it will coast easily and 
pick up speed. 

Tf the brakes are binding slight 
they will tend to hold the car back and 
redice its speed. 
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Some Ways of Koff’ CoA Steering Trouble 
By ilmanJopp 


“THE motorist who neglects to inspect 
‘and tighten the various parts of his ear 
is either Inzy or reckless enough to take a 
chance. But sooner or later he discovers 
that the reckless motorist i rarely wreck- 
T thought that the steoring-gear of an 
‘automobile was self lubricating and auto- 
matically adjustable. It wasn't, as I 
found to my sorrow. However, I did find 

the stoering-gear comes nearer 


‘the other working parts; that 
‘safety's sake I should keep the front 
ties well inflated in order to have tight but 
‘well lubricated bearings, joints, and proper 
‘whee! alinement. 

“But how do you ascertain these condi- 


tions?” I inquired of my instructor. 

“You first use a lot of elbow grease,” he 
said. "To locate loose connections or 
‘worn bearings, you Jack up one wheel at = 
time, grasp the tire with both hands, and 
‘work the wheel back and forth, taking note 
of the places in the steering-gear where 
there is any play. 

“You will expect to find looseness in the 
balland-socket joints, on the tie-rod, and 
the drag link between the steering-arm and 

¢ knuckle joints. Naturally, these must 
be free to move, but there shouldn't be any 

in them. " Even a little loosenoss in 
ich joint will eause a lot of play in the 
teering-wheel.’ 

‘My instructor reached down and took 
hold of the top and bottom of the tire and 
worked the whole wheel in a vertical direc- 


A Sure-Acting Primer for 
the Automobile 


Save your storage battery by equip- 
piing your ear with this simple mure- 
‘acting primer 

Jong periods, which puts a heavy drain on 

the storage, battery. ‘Therefore, some 

‘means must be found of injecting into the 

cylinders a sulficient amount of gasoline so 

‘that enough wil vaporize and mix with the 

air in the combustion chamber to form an 

ignitable mixture. ‘The best of these is one 
that ean be operated from the drivers’ seat. 

‘Obtain an ordinary sight-feed oil-cup, as 
shown in the illustration. Attach it to. 
suitable part of the car, such as the dash, 

‘or mount it on the engine block, above the 

carburetor. By the use of 3¢-in. copper 

pipe, like that used for the gasoline line, the 
cup should be connected with the intake 
manifold directly above the vertical tube to 
the carburetor. Then, by the adjustment 
of the feed-valve on the cup, the correct 
‘amount of gasoline is admitted to the mani- 


tion He was evidently looking for ex- 

cessive movement in the wheel or knuckle 
fings. He found it! 

“Better get that fixed immediately,” he 


[Neglect to inspect and lubricate these 
EEE of i, toot vary 
to tron 


to jot this all dow 
the average motorist doesn’t know.” 

‘And I pass my notes slong to the reader, 
that he may eseape the inevitable crash 
that comes to those who neglect their 
machines. 

‘The upper bearing of the steering-post 
should be given a few drops of oil every’ 
thousand miles. The steering-wheel should 
bbe kept tight in the tube all the time. 

‘The worm-gear and ball-arm only need 
‘occasional oiling. A “shot” from your 
rease-gun every three months is enoug! 
Above and below the worm-gear are th 


fold in the right place. In this way all 
cylinders will receive the same mixture, and 
of course will develop maximum power. 
After the engine bas started well, the 
feed-valve cup can be closed. This method 
fs far more reliable than priming-cups on 
for, when the engine is primed 
them, a greater quantity is in- 
jected [aan is needed for one explosion, and 
{for thid reason there is a certain amount of 
vapor formed, regardless of low tempera- 
ture, which then finds its way past the 
piston-rings into the crankease and mixes 
‘with the oll —R. L. PRINDLE. 


Curb-Blocks Will Help a 
Truck to Mount Curbs 


Every motor-truck should carry two 
of these curb-blocks 


up a curbstone. A ring is attached to exch 
fone of the blocks so they may be hung 
fon the truck when not in use. 

‘The illustration showing the blocks and 
their use is self explanatory.—G. BexpEn. 


ss 


thrust-bearings. These must be kept 
tight. If the steering-gear is of the full 
‘worm type, as shown in the ilustrations, 
the worm can be turned a quarter circle, 
provided the eccentric bushing will not 
keep it in proper adjustment, 

‘The drag-link requires lubrication at the 
baal sockets on each end. Grease or oll it 
every five hundred miles. Keep the ball- 
sockets tightly adjusted, but not too tight, 
‘as they might bind in certain positions. 

‘The spindle tie-rod requires lubrication 
and adjustment only at the forks at either 
fend, but these should be checked once a 
week for alinement. If they ure bent, it 
will throw the front wheels out of line, 
wear the front tires, and make steering. 
extremely difficult. 

The steering knuckles also require oiling 
‘every five hundred miles. ‘These should be 
kept tight enough to prevent lost motion, 
Sot not ght enough to hinder 


freely 

Ordinarily the front-wheel bearings need 
ightening and adjusting about once or 
twice aseason, Remember that the wheels 
will seldom wobble of themselves, How- 
ever, if the demountable rim and tire are 
‘not put on properly, the tire will not run 
true, This will eause hard steering and a 
rapid wearing away of the tires, 

‘The foregoing is all summed up as fol- 
lows: plenty of oil and grease, tight joints, 
land proper alinement. If you can't do this, 
‘work yourself, get your service station to 
‘check them occasionally. Then you won't 
bbe listed in the newspapers under the hend 
of “Automobile Accident.” 


Garage Repair-Pit Built of 
Discarded Bricks 


EVERY, automobile owner will have 
ceasion at times to get under hie car 
to make necessary adjustments and repairs. 
‘An easy and inexpensive way to do this, if 


by Ft deep and 

jf according 

AY old bck that 1 
‘or forfuothing, 


of the floor with fine Winders, wetting them 
and tamping them firmly down. 

‘Some of the bricks were badly worn, 
hence, in paving the floor of the garage, in- 
‘stead ‘of lnying the bricks edgewise I laid 
them fat over the cinders and poured a 
slush of sand and cement on them, sweeping 
it well in the cracks, 

T made a small drain at the bottom of the 
pit toward the rear of the garage to let out 
‘the water when draining my radiator, and 
put in two lengths of 3-in. sewer-pipe. 


[Pil \ 


“ Home Workshop 


New and Useful Things for the Practical Man to Make 
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A Wireless Telephone Receiving Set for Ten Dollars 


Receive radio 


“HE following directions are offered in 

the belief that they will enable even 
those who know nothing about electricity 
to build a wireless telegraph and telephone 
receiver, with which they may enjoy listen- 
ing to messages from near and far. 

"The various parts should be mounted on 
fan upright panel of wood or other material, 
ted which wil be referred to ae» “pane” 

am now on. 

‘The vario coupler is nothing more nor 
Jess than a tube, mounted in an upright 
position, around ‘which have been wound 
fifty or more turns: of comparatively light 
insulated copper wire, together with anoth- 
cr coil of wire, wound around a similar, but 
smaller tube, which is mounted in any con- 
‘that will allow it to be turned 
right angles to the plane of 
the upright coll. Cardboard forms oF 
tubes may be used. ‘They should be coated 
with shellac. Try to keep their dimensions 
near those indicated in the drawing, 

For the vario coupler, it will also be nec- 
‘essary for you to procure two switch arms, 


nsuoron Sawcoeren ance Canara aes 
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ae 


Bemeegronneces 


Seto 


Here is shown the front view of the 
panel on which all the working parts 


of the general type shown in the drawing, 
‘an well as a dozen or 80 switch contact: 
points. Neither of these items haye to be 
‘of any special design and any radio dealer 
an supply you with them. ‘Then it is also 
neceaary to procure a bras rod which is 
used as an axle for supporting the rotary 
part of the unit. A knob, of almost any 
material, may be placed on’ the end of this 
rod, either by having the rod screw directly 
into it or having it fastened with muts and 
lock-washers. The knob is used to turn 
the rotary clement. 

"Then it is also necessary to procure enough 
copper wire to wind the tums on both the 
vertical and rotary sections of the vario coup- 
ler. Number 20 single cotton-covered cop- 
‘er will be right, but wire of slightly different 
size may be used. Tt will be found advisa- 
bile to insert a round block of wood into the 
‘bottom end of the vertical section of the unit, 
by driving brass tacks through the tut 
and into the block. This allows the verti- 
fal section to be screwed to a base, which 

the best method of mounting it. ' Every 


few turns are marked and a wire lead is 


music and vaudeville in your home 
By Arthur H. Lynch 


soldered to them. 
soldered to 

being wound. |The 
to twist the wit You 


= nar 
“ois ding rte the nea 
Ses and te wig Se 
matinee 


ing the vertical section of the vario coupler, 
which is called the “primary,” it is well to 
start from the top, being sure to leave 
enough room in the upper part of the tube 
to allow the rotary axle to pass through and 
be fixed in place without interfering with 
the winding on the vertical form. 

‘We then come to the rotary winding, 
which is called the “secondary” of the vario 
coupler. It will be seen that half of the 
winding is located on one side and half on 
the other side of the axle. The two ends 
‘of the rotary winding pass through holes in 
tthe cardboard form, in order to bold them 
in place, and are soldered to pieces of flexible 
insulated copper wire of any convenient size. 
‘The green-covered wire such as is used for 
Christmaas-tree lights will do, 

In selecting the forms for winding the 
variometers, it is but necessary to remem- 
ber that they may be of any desired thick 


SOUR oT 
‘Top view of the panel, showing position 
of wariometer parts and thelr respec: 
tive knobs 


ness that will hold its shape and that the 
smaller ones must be rotatable within the 
larger ones. ‘The same general directions 
follow for the winding of these coils as were 


winding. In the case of the vario- 
inside winding, of ench unit. This 
nection should be of exible wire and 
fong enough to allow the rotary” part to 
make a complete turn. As in the. case of 
the vario coupler, you must procure axles, 
‘knobs, and the other fittings illustrated. 
After drilling holes in the panel for 
mounting the switch-points and switch- 
‘arms for the vario coupler, the leads from 
the primary may be fastened to the switeh- 
points as shown in the ther by 
using the nuts which hold the points in 
place or by soldering the wires to the in- 
side ends of the contact-points, When 
connecting these leads, they may be cut 
‘off so that they will just extend to the de- 
sired points, without being long enough to 
bbe unsightly. " This practice may be follow- 


each 
meters, it will be seen that one end of the 
‘outside winding is connected to one end of 


SESE BE rues srvens 


In this rear view of the panel the coils 
‘ofthe variometer units and their rela- 
tive positions are shown, 


ed throughout and wherever pomsible the 
‘connections of the wires should be soldered. 
‘The connections for all the units are 


shown in ‘the circuit dingram. It will 
be noticed that there is a condenser be- 
tween one terminal of the “grid vatio- 


meter” and the terminal “G" of the tube 
‘This is called a 7 


srenerally supplied with a “gn 
{to the value of the set and # " 

‘The markings on the drawing indicate 
‘quite clearly what connections must be 
made to the various parts and you will find 
that the lettering on the yacuum-tube 
panel corresponds to that ilustrated here, 


Te may be wed with ordinary dry 


cells to good 


‘panel and holes large enough to pass 
the wires through should be drilled into the 
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Transferring Oil from 
Barrels to Tanks 


IN the garage or service station the empty- 
ing of a dram or barret of oil into’ the 
‘measuring-tank is usually accomplished 
with considerable muscular” effort and 
waste of time. Where a plunger pump is 
used, this results in wasted oll and requites 
‘atand and 


He tervice of an prplasee 
porate. the ; 
over 

% fole B 
te sand of 
het ve 
rrethoah ie Mit creas 
Tent pife extding't0 the bottom of the 
ta-drum with the nome at the height of 
tho tank, “A pipe T fitted with two shore 
Pie nippls,"one to serew Into the bung 
Eau the other fitted witha pipe cap and 
‘packing about the oil-pipe. The end of the 
Pie Tis connected by ste valve with the 


saustA8.8 6 To eh 
Eb gr pipe 10 BOTT 
or psa 


air supply. This fixture is screwed into the 
drum, the air tured on, and the barrel is 
‘emptied in reveral minutes. 


Flower Can Be Kept Fresh in 
the Buttonhole 
M23? flowers droop and wilt in.» very 


short time if i of water, so. 
that a boutaadire yea tow 
hours ih w ‘The ion 
that carpe to mf mf water 
be supipied toffthe he power 
ia: by oaring buMonhole vase. 

‘Any dtrangedent that is to be worn on 


the lapel would Nave to be very light, 90 1 


Fe SeFRATER 
joo 


es Hight weight and siee make a quill 
‘very tnitable for @ boutenniéee holder 


‘cut off about 2 In, of the buttend of a 
‘turkey quill, cleaned out any lose particles 
from the inside, filled it with water and 
fastened it to the lapel with a safety-pin. 

‘The flower is pulled through the button 
hole and the stom placed in the vase. No 
‘water will spill out because of the capillary 
attraction. 


TUB HOME WORKSHOP 


Useful Things to Do at Home 


Hints that will help you in odd jobs arounc 
the house, saving time, temper, and money 


How Paper May Be Cleaned 
of Finger-Marks 


“THE, pases of books, v 


imple method: 
Make « thick paste by thoppdghly grind- 
ing up a spoonful of magnesifm carbonate 


with 1 sufficient quantity 
‘cap or mortar, and apply a sinall quantity 
Of this paste to the finger-marks, rubbing’it 
in lightly with the tip of the finger. The 
benzol will evaporate in a few moments, 
when the paper should be brushed with « 
lean, soft brush. 

If the first application is not sufficient, 
repeat the operation. 


Removing Paint and Varn 
from Woodwork 


HLA 8DENED eta W-phint snd varnish 
‘may be removed frem woodwork by 
scraping and. sandpapering, but. thin 
tmethod is slow and strenuous and liable to 
injure the wood, particularly when it 
carved. It is much better to remove the 
onting with « chemical paint- ad varnish 
Mix 8 parts, liquid measure, of 36 per 
cont sodiam silicate with 1 part of 27 per 
cent soda Tye, and 1 part of smomotia 
frater, and apply the mixture liberally to 
the varnah or paint." ‘The componition wil 
penetrate to the wood in ten of fiften 
minutes, according to the thickness of the 
eating, snd will oon dry. Ifthe treated 
Coating is thoroughly scrubbed with water, 
the paint and varnish ‘will come of eal. 
‘Mer a'thorough. brushing the wood 
work will be ready for 
Paint and varninh of for receiving 
finish with or without a previous staining. 


How to Stop Flushing 
Cistern Leakage 


"EN the cause of endless hiseing in a 

flushing cistern is due to a small Jeak 
in the ball or float valve into which water 
hhas seeped, preventing the ball foat from 
closing the water-valve. To get all the 
water out of the ball, hold over a fame 
tuntil the hot sir has escaped in steam. 
‘Then solder. 


To Successfully Screw Hooks 
into Plaster 


[0 fasten hooks for Hight weights) into 
plaster, eat piece of leather about 
4 in. wide by 1 in. long and pierce it ia the 
center. Then carefully serew in the hook 
to form s thread in the leather. Drive a 
hole im the plaster with a nail, a bole that 
will easily chip to a width to admit the 
leather when doubled and the screw. 

Rua the leather to the point of the screw, 


bend down, and push through the hole, 
allowing the ends to open out. The serew 
may now be serewed up. The rough plas- 
ter and lathing should prevent the leather 


Mle pee from turning, or it may be held by 2 string. 
‘The screw hook will then be held, not by 
the serew in the plaster, but by clamp 

vi 


rade ofthe pif leather and the hook’s 
fess fakaegArifn il cover the le. 


That Broken Window-Pane 
Can Be Fixed 


ATE alasier's secret for properly renew- 
‘ing glass in a window is one you ean 
quickly leara, and ever after you can avoid. 
‘those mistakes that mean loose and easily 
broken panes. 

In the firet place, the old putty must be 


completely removed, —They"wew lass 
should be ordered }4 in. smallef each way 
than the frame, so that it{ wAlyhaye an 
insulation of putty on all 1 thes 
_glass touches the, wool avin Rpt, there is 
if not w erash, whenever 
Mrismtdw is raised or lowered sharply. 


‘The pane should be pressed in evenly, and 
1 bevel edge of new putty applied at the 
back to brace it 

‘In the event of there not being enough 
depth to the frame for a stout thickness of 
putty, brads or little triangular xine 
‘wedges (purchasable at a glazier’ 
be used to reenforce the putty. 


Suggestions for Cleaning 
Floor Tiling 


“OR glazed terra cotta, a rub with a dry 

‘of slightly damp flannel is all that is 
necessary. Unglazed tilet often show a 
‘shite seum on the surface due to the action 
‘of coment and lime underneath. This 
scum is easily removed, but may recur. 
For bad cement marks, scrape and rab off, 
For the ordinary seummy stains and paint 
‘spots, pour a small quantity of eulphurie 
acid ‘diluted with an equal quantity of 
water and allow to remain a few hours, 
then wash off; if necessary, reapply the 
acid and rewash. 

Unglazed tiles may be brightened by 
rubbing with paraffin once a month. To 
remove inkstains from tiling, use diluted 
nitrous acid 
plenty of water and an old 
careful with this acid, It will burn hands 
and clothing. 


Gilding Can Be Brightened 
Very Easily 


A MESTURE that is aid to clean gild- 
ing is made of 1 gill of water, 2 ozs. of 
purified nitre, 1 0. of alum, and 1 ox. of 
‘common salt. When dissolved, brush the 
gilding with a camel’s-hair brush soaked in 
‘the mixture. 

‘To revive gilding this restorer is recom- 
mended: beat up well 1 oz. of chloride of 
potash or soda with 3 oas, of whites of eggs. 


THE HOME WoRKsHOP 


Popular Science Monthly Is Offering Two 
Prizes for the Best New Ideas Sent to the 
Home Workshop Department Each Month 


You have a chance to win the $50 or $25 prize 


EVENTY-FIVE dollars will be awarded every month 
to the authors of the two best articles appearing in 
this department. The first prize is $50, the second 

$25. Every article submitted will be considered as a possible 
prize-winner. Those which do not win prizes may be pur- 
chased at space rates. The prizes will be awarded upon 
publication, and the check will be mailed to the winner the 
same month. 

‘The prize-winning articles may be long—but not over 1000 
words—or they may be very short. The idea, device, or 
machine described must be practical and ingenious: it must 
fill an actual need in the home, office, or shop. 

This new feature must not be confused with the other prize 
contests which the Popular Science Monthly has conducted dur- 
ing the past and which it will continue to conduct in the future. 


of concrete. 
conical type and of different size 


[OUTSIDE PAL, INSIDE PAL 
( 


cconcrcrt! pyar or rune srout 
Now is the proper time to prepare 
for" the ‘next planting. season by 
‘raking flower pots of conerete 


forms for the pots as shown in the accom- 
panying illustration. 

should be an inch smaller 
1¢ others, 60 that, when 
it stands inside the large one, there will be 
‘a space 4 In. thiek between the walls to 
receive the concete mixture. The tip of a 
tin funnel is cut off squarely and smoothly 
and the large end is flared outward slightly 
for a bearing. It is then soldered centrally 
at the large, flared end to the outer side of 
the bottom of the small pail as shown. A 
hhole the same size as the diameter of the 
funnel’s poirt 33 in. from the end soldered 
to the botta n of the small pail—is cut een- 
trally into che bottom of the large pail, 
through which passes the funnel’s point, 
‘extending about 34 in. 

‘Three pieces of stiff tin 1 in. wide and 3 
in. long are soldered by one end to the 
inner upper edge of the small pail and 
these are bent over into a hook shape and 


gon om edge of the outer pai 
is then set inside the 

ree poo int of the funnel pro- 

trudge thi the le in the tion of 
| the tin hooks holding the 


ht ofthe inner pail, with its bottom 2 
in. from the bottom of the outer one. A 
iixture of coarse sand, water, and cement 
in poured in the space between the walls of 
the two paila and is left undisturbed till 
the concrete hardens. Then the paile are 
separated, leaving the pot. No large 
pebbles should be in the mixture that will 
hot pass between the walls of the pails. The 
funnel’s tip thus soldered in place, holds 
the inner pail centrally in the outer one and 
forms a drainhole for the pots. 


Provide This Simple Gage 
for Your Saw 
poet method wegen te 


euti fo 
making te, is 

af foot od that 

wide, 36 in. 

tu end with 

id ot two 


bol, fasten 
them to the saw 
fas shown in the 
illustration. 
‘This forms both 
a gage and a 


more ule, for it 

ans uarantees that 
This gage insurey You can only 
Squat “depth of © cutsodeep, and 
rooves cu itguidesthe saw 


Popular Science Monthly 
Try Making a Phonograph 
with an Electric Drive 


HEEBRE is 2 littic phonograph assembled 
‘from scrap material that ean be found 
in the average mechanic's workshop. 

‘The details of the illustration are clear 
and but little description will be needed. 


r is mounted on a second angle 
piece that brings the motor in a vertical 
osition. ‘The motor may be of the battery 


Pict 
pies 


furning the switch will start or stop, 
the motion of the turntable bearing 
the record 


type or it may be a small 110-volt machine, 
‘Soldered to the shaft of the motor is a round 
typewriter eraser. This comes in contact 
with the brass ribbon that was soldered to 
the end of the turntable, thus providing a 
friction drive for the machine. 

The sound-box is made next. The basis 
of this is the top of an old jam-jar. The 
‘center of this is cut out, leaving a small 
edge as shown, This edge is to provent 
the round piece of mica that forms the 
diaphragm from slipping through. A 
brass strip in tho shape shown presses 
‘against the center of the diaphragm and is, 
soldered to the projecting piece below, 
which in turn is also soldered to the tin 
cover of the sound-box. A small electric 
binding-post is attached to the piece just 
soldered on and the phonograph needie is 
placed in this. 

‘A brass tube about 114 in, in diameter 
and 6 in. long is attached to the sound-box 
just made. 

Tt will be necessary to solder a back in 
the sound-box with a hole init large enough 
to alfeommodate the brass tube. Near the 

ite end of the brass tube a small hole 
in drilled. A wire passes through this hole 
and is soldered to the brass support shown 
in the illustration above. 

‘This mounting allows the sound-box to 
travel up and down so that it will mect the 
natural imperfections of the brass turntable 
while it is revolving. The brass angle piece 
that supports the tube is arranged on a 
‘swivel, mounted on a block, so that it can 
travel toward the center of the record when 

isin motion. A sounding-board mounted 
directly back of the brass tube completes 
the instrument,—W, C, Rover. 
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Logical Place us! There arenine 


To and a half million 


automobiles in the United 
ir work 


pdeiectiawyatenato kre up. 4,000 ie 

to repait and replace. Think of the splendid opportun 

« for trained men, There is more repair work this year 

Think of the wonderful opportunities to start 

a shop of your own, More battery repair shops are needed, more th 

repair shops, nore wed re clactric neice stations, Produc 

tion fs again increasing and re moving forward, Hundreds of 

men temporarily out of work are now attending our clasts preparing. themselves 

forngreater future” Age, Clucation or past experieace make noliferencel! you want 
togetsheads A few short wecks of M.S.A‘S. factory endorsed training wil qualify You 


More Repair Work Than Ever Before 


375,000 tractors, over 2,000,000 gas engines, 300,000 lighting 


Leaders in the Auto 

Industry Approve the 
agate hae aly tary known maf ti M.S. A. S. 
Ree aise ee oe 


WE TEACH 


Autos, Trucks, Tractors, Tire Repairing, Brazing and 
Welding, Battery repairing and machine shop work. 
Farm equipment, ete. Send coupon for full information. 


Have a Business Or Use Your 
of Your Own 


Stukyrach mcr, Sg i 
for peg ar ~ 
rere salty oct 

ed oan oy tes 
eee ee 

bre hem ploeapripand 

eee Gee on ee 

coe are re, Slamin steve pecountny cotake he. 

Sa cee areata ioe ita ttn Cou iat arn 

Yorgnsier petits Tee nemere ent cue 3 make Der 

tg ee ae es 

pte er Saieae bas 


Money Back {22752=| Write for New 
Guarantee |Q¥ 188 Page Catalog 


all over the country to take the 


MICHIGAN STATE AUTO SCHOOL 


fe TADING AUTOMOTIVE MANUFAC PO Seon 

ST AGNE AUTOMOTIVE MANU ers ; 

wooDwaro ave. DETROIT MICHIGAN. U.S.A SENS yee St ase 
SPER OP MO 


‘And you decide, 


{Qn no other how of the twenty-four depends so. much 
lowing lok nay be ten that you set 

bigger man, ited for leadership, larger Feopone 
‘more congenial work, a better paying job, ete. Dr all may 


The three hou 
sear tobe 
‘ability, 


be frittered away ia mere pleasure 


feed H.C AS, By. 375 ge, Re a hp 


T ovclock is Your 
Hour of Fate 


of these spare 
ESS. Every 


instruction, can being to 
“The United VM, Ce A. 


Mark and Malthe snd Let ws Toll 
What we can Make Seven O'clock Mean in Yeu 


(OOFURNISHINGS. 

[SYMPHONIC PIANOS 
'YMPHONIC PLAYER PIANOS 
3YMPHONOLAS 


This Adv. 
‘SAVES YOU 


cosh 


DRAFTING 
AT HOME 


Employers ave Soking for sled draft, 

No ine fies eater pperanty ta 

pejrent, “iene Taal et cay co 
ie fit 


with spare-hout clases in hundreds of cities 
ra the evant 
Shoals stand fora 


THE HOME WORKSHOP 


Small High-Frequency 
Generator from Old Motor 
GUCH » hieh-treauency generator can be 


‘and a small 


‘and a switch, If the switeh 


How the old motor is transformed into 
‘a mall high-frequency generator 


{in closed and current is flowing through the 


of teeth it has on its periphery. 
If a pair of telephone receivers is con- 


pe 
with the rheostat. This little instrument 
will find a number of uses about the ama 
‘eur experimenter’s home electrical labora- 
| | FB onan. 


| Large Screws 


WEEN & large slot-headed machine- 
crew geta stuck in place, it is an 
| tremely difficult thing to start it, expecially 
if the slot is worn #0 that it offers a poor 
hhold for the screwdriver. The job can be 
done, if it ean be done at all, without dill- 
ing out the screw, by using an “old man" in 
‘much the same way’ as it is used in delling 
with a ratehet-drill. 
Simply put a heavy serewdriver bit in the 
chuck of the ratchet-drill, place the edge in 


| sical sgeae oe a 
| Se ee 


it down with the “old 

man” screw, which will keep it in_place 
| and allow the application of sufficient 
Pressure to start the threads, 


Placing the Tool Correctly 
| on the Lathe 


| [Mss wetimowm fact that. lathe tot 


sai lea e fe 
aed 


‘There is only one correct way 
TDx tec cattog tal in the Soot hater 
ofthe lathe 


center I get the condition at A. If below 
center, the condition at B, while if the tool 
i right on center, the scale stands vertical, 
fas shown at C, This is a sure sign and the 
‘most engaging feature of the test is its 
simplicity.—J, H. Moone, 


Experimental Binding-Post 
for Electrical Work 


rw Mito place and cut off the 

ead with a hacksaw. 

‘Then make two hack: 

| Boon saw cute down the 

shank at ight anges, 

Sig cutting down a cone 
| siderable: distance. 

"The bared. ends of 

wires can be. forced 

we + into thew slots easily, 

tnd removed a quick 

Ty, and the. crowed 

cite permit the use of 

two or even three oF 

four wires atthe sume 

| time, which is very convenient when ‘varie 

| ous connections and hook-ups “are being 

| triea‘out—Howano Gren 


Without expen: 
this useful binding- 
post may be im. 
rovised, 


Tempora: Repairing | 
Scissors_with Rubber Band 


ot rect of scis- | 


gomyru 

|S sor 11 being case- | 
hardend it ver/aim! remove or | 
drill out. ‘To ha#® the repairfmade would | 


‘cout almost as much as a new pair of sciasors. | 

‘Wrap several small rubber bands tightly 
‘around the blades 
at the joint and 
will be sur- 


fin ana en te 
| bm astute ane mate 
| fre camiy raw, Tubby ede mae 
Syosera N Pan: XE" pvee stew of 
ie —— 


= =] 
HOT WATER 


INSTANTANEOUSLY 


INSTANTANEOUS 


BY ELECTRICITY 
NO BOILERS 


NIGHT 
and 
DAY 


Every Second 
Every Minute 
Every Hour 
Every Day 
Every Night 


THAT'S WHEN YOU CAN HAVE 
HOT WATER BY THE AQUA 
“ALL FAUCET" METHOD 
tke warm or 


THE AQUA 
“ALL FAUCET” 


INSTANTANEOUS 
ELECTRIC WATER HEATER 


is another important development in the elec- 
rd. 


‘one or more, 
iy where you 
‘any ‘desired te 


ee many eters frome 
tenaery, TE SE aT ett a 


No boilers—no pilot tight—no 


operates, antomatically ander 
efKmarain, wil lat idebeately 
her kind of Astomeatie Water 


Buy the Most Efficient Water Heater 
With Health, Happiness and Safety 
rust make 


The AQUA ELECTRIC HEATER Co. 
250 West 54th Street Suite 932, New York 
Factories: Bridgeport, Conn., and St. Hyacinthe, P. Q., Canada 


Popular Science Monthly 
THe none WORKSHOP AG ENTS $ 50 
|Pigeon Pool Played on Any ; 
Tee 


Billiard-Tabl aM 
vee ad AGold Mine at 


(OFLY 20 BOXES A DAY MEAKS $16 DAILY PROFIT 


‘Turn Your Evenings 
‘To Profit and Pleasure 


‘An addition to the numerous varie- 
tes of pool is here ilustrated 


ot wo tet ee fo 
TLLIARD and pool enthusiasts will be | ff gf'is'cl nts fieedhen 


lad to learn of this variation of their 


game, particularly, ef find how 
Simple the beetftisffo malgl. 

A Mei 2g loge, wide 
as th perfor tPforty-five 
| holes 234] in: i r.¥ This board ix 


tyne 
placed at one nd of the table, and kept | | EM Doviatri 


| in place by wedge-blocks. The front has a 


duc C.,Depl. 1587, Chicagy 


rover LAMP 


Details showing the arrangement. of 
the holes, thelr spacing, and dimension 


REGREIRSELSTESENSS | | 21cin. evel ede, covered with green 


. glued on. 


‘The game is played with fifteen balls, 
gare neni tes 
seer it | 
acc cumeaaeas 


that bevelled edge and settle i S000 MILES GUARANTEED 
Should a ball drop into a be 80 75 | 20 
f 5 Oia | dh Dea 


‘same number as itself, the 


| game. Otherwise, the player accumulat- | || SEND FOR BIG CATALOGUE 
no mystery | fr. share sl PR ve 
Tie, Fie gua ist ee ase 
NING How to Keep Odors Out of ee rec 
the Icebox 


[CEBOXES are very apt, 


or. | | 5 tontalment at 8 


three weeks. 
‘The use of this 
little box will 
keep the icebox 
smelling sweet 


ociudiag tales and formulaa, Pocket se. 61.25, 
POPULAR SCIENCE MONTHLY, 25.3803, ow Yak Gy 
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How to Cut Keyways on 
the Lathe 


EYWAYS are generally cut on a milling 
‘machine, but few amateur mechanics 
hhave access to such a machine. Keyways | 
‘may be cut on an ordinary lathe i tool | 
is specially ground for this work. The 
method of grinding the tool is shown in the 
illustration, An ordinary parting tool is 


which the keyway is to be | 
hhetween centers in. the 
‘The back gears of the lathe 

the shaft will not be | 
table to move. ‘The carriage is moved to 
tthe end of the rod and the tool adjusted to 
take the proper eut, Only a very light cut 
should be taken at frat. A dimple is drilled 
tt the end of the cut ao the chips drop olf 
‘This dimple must be drilled before the 
shaft ia mounted between centers, A key~ 
‘way deep enough for ordinary purposes ean 
‘be made in half an hour.—Gronct BENDER, 


‘usual manner, 
should be thrown in 


Splinters Are Easily Located 
with the Aid of a Feather 
SPEINTERS 


be casilp 
Firstpunch a 
‘ctor in wo pies 


Accuracy 


From the simplest test of — versations required the giving 


memory to the most elaborate of an order to a telephone em- 

specifications, whenever an ployee. Not one of these or- 

order is to be given it is the cus- ders could be put in writing. 
Some of them were given in 


in writing. 


loud voices, some spoken in 


This constant writing of or- murmurs, some clearly stated, 
ders is for the purpose of insur- some rapidly shot out. Yet so 
ing accuracy. People are remarkable a standard of accu- 


afraid to trust the ability of the 
one receiving the order to get it 
correctly, unless that order is 
ut on paper. 

‘What a tribute to exceptional 
skill and training, then, is the 
record of the Bell telephone 
system. Last year more than 
eleven billion telephone con- 
versations were held over the 
lines of this system. 

Each of these billions of con- 


racy exists in the service of the 
Bell System that more than 
ninety-nine per cent. of all such 
orders were correctly received 


record of the average of service 
of the Bell System for the last 
few months is proof that the 
telephone has returned to its 
pre-war standard of practice. 


* BELL System” 

AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
AND ASSOCIATED COMPANIES: 

One Policy, One System, Universal Service, and all directed 

toward Better Service 


Storage Batteries "TTIQNARY AND, FORTARLE | 


rise erations eg eens 


Si“ Rea | 
POPULAR SCIENCE MONTHLY | 
Ba Wane 9th 


AUTOMOBILE PAINTING 


1528 West aoeh Street, New York City 


THE AJAX EYELET FASTENER 


BINDS PAPERS QUICKLY AND PERMANENTLY 


WorLilzeR 


By Icoking through the barbs of the 
feather you can quickly locate splin- =| 
ters embedded in the akin 


paper, insert a feather over the hole, as 
shown, and paste them together. 

Look through the hole with one eye (the 
other being closed meantime), holding the | 
affected hand some four or fiveinches away, | 
according to the degree of light. The 
splinter can then be located without any | 
difficulty.—Groucr H. HOLDEN, 


‘Street New York City | POPULAR SCIENCE MONTHLY 
| 


Every boy in the world 
loves boats and trains 


VES Trains and Ives Boats 

look just like the origi- 
nals. These sturdy, honest 
American-made toys will 
delight every red blooded 
youngster in America. 

Ives trains are made both 
in spring and electrical types 
with a complete equipment 
of passenger and freight 
cars of all kinds, stations, 
bridges, tunnels, signals, 
gates, switches, etc. 


‘The boats have long run- 
ning spring mechanisms and 
are beautifully finished and 
made to withstand hard use. 


Wes Toys 
re 
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Providing a Holder for the 
Window-Stick 


being hung up on a 3% 
nail in the usual 


pasa 
- 
Et 


stick can be 
vo brass bolts 
used to bind the strips about the 
Hteampipe of screws may be employed. 


Keep Cold Air from Coming 
in Under the Door 


ROVIDENT Jousekeepers will prepare 
the aut inter by 


ogss 


How a Simple Comb-Cleaner 
Can Be Made 


Send for our 
Catalog of 


35c BOOKS 


‘on Electricity and Mechanica 
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Fun for the Children with 
This Vehicle 


"HE illustration below represents a bar- 
relmobile for children to play with 
1 consists of old automobile shoes deiven 


en both ends of a ba 
longer thqn the 
to the helt and 
edge of tip bar 
to reenforde the 
Ahole the center Wf each bar- 


rel-head afd a 1 inserted. It 
should extend 6 in, beyond each end. A 
fsultable frame is mortised and nailed to- 


fether around the barrel the sale extend- 
Ing through the frame with washers and pis | 


Barreliobile is an appropriate name 
| for this vehicle, which will give rouch 
pleasure to the children 


at thelr ends, Old wagon-wheel felloe sec- 
tions are used to arch the barrel. They are 
fintened to braces and support a board seat 


rap-iron clevises join the tongue, which 
‘of the handle of an old lawn- 
‘The shoos make riding easy. | 


Setting the Lathe-Tool in 
the Right Position 


EVERY mngpiog knoe hatin ating | 
1 lathe-togl thea) is gre certhin height | 
fat whichDit fark The big\groblem. 
to fing thae\beig 

Here ion vig sim suring | 
the tools way bein t. 


Make 
‘on the toolpost, 


Trichet os chews, which reets 
Have the’ height from 


‘howsrme suoT 

‘Ano bar 
For setting a lathe:tool to a predeter 
mined height use a simple adjustable 
centering fixture like this 


the surface to the gaging point the correct 
distance, ris,, just below the center of the 
work. Once having made the bracket, you 
are sure of quick tool setting 

‘The slot and bolt make the gage adjust- 
able in and out, and after setting the tool, 
flacken off the bolt and swing the gage out 
‘of the way.—J. H. Moone. 


palcatn Wireless 


At Home 


Earn*2,40010°6,000 aYear 


openings are waiting or you. 
You have but to prepare—and 
you can easily do that at home in spare 
Time through this new easy way. Wire 
lem salaries amount to. $50 a, week to 
start. And you can easly go from there 


Wireless is sweeping over the 
world like wild-fire! "You can 
ily lear it. You can_ qualify for 
tunities open on land and 


'$2,400 to $4,000 3. year. 


As you know, wireless is the fastest 


Robe sees tine i aaemca Right 
Easy to Learn— This New Way 


National Radio Institute 
Department 810, Washington, 0. ¢ 


You Can KNOW 


all about AUTOS, 
ITRACTORS, AEROPLANES, 
STARTING and LIGHTING 
SYSTEMS, STORAGE BAT- 
TERIES, VULCANIZING, etc. 


Valuable Book FREE 


GREER COLLEGE 
OF AUTOMOTIVE ENGINEERING 
Dept.) 1519 S. Wabash Ave. 
CHICAGO 


TWO HOURS WORK 


swer to a. request from the 
of Police, Warren Biglow, the Finger Print 
Expert, arrived. at the scete of the daring 
robbery “of the O—— Company’ offices 
osto.lo ‘in currency was gone. Not a 
ingle clue had been fou 

"Almost immediately Biglow turned his 
attention to a table: which: had been tipped 
HB, ciisflowy maborany showed’ an Sea 
lent set of finger peinth. The thief might just 
‘Grell have lft hs calling cad. 

-Femates Jone vey shar. 
pavhet sich i "ie 


a Finger-Print Expert 
Learn at Home in Spare Time 


choo! education can become a Pinger Pit Expert 


Taste ime: 
FREE tirse"iiustrated ook 


Earn $2500 to 


95000,2. 
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Why Buy a Beam Compass if 
You Can Make One? 


BEAM compasses for drawing large cir 
cles are expensive. But if you have 


a long T-square, you can easily, 
| a beam compass with practical 
pense. 
Cut tyro jen qj 
Intoeach a 1ughyfpver the blade 
| of the )T-tu Mf thumbscrews, 


threaded through onelside of each block, 


will hold the bids in position. 
One of the blocks is provided with a 
AP roe 
TROPErSCEW. 


How you can change a T-square or 
ruler into a serviceable beam-compass 


needle-point, the other with a pencil. The 
diameter of the circle you can draw with 
this compass js limited only by the length 
ff the Tesquare blade —J. H. Boone. 


This Homemade Awning Is 
Very Inexpensive 


‘OU can easily make a satisfactory awn- 


Scr cem, 
serew ore 


If carefully made and from good material, 
this awning will weather many a storm 


to the end of one af the wooden strips and 
the other two to the window-frame. Two 
pieces of heavy wire fit jnto their holes. 
‘A screw-eye is placed in the center of the 
free strip and another at the bottom of the 
window-frame. A piece of string is placed 
through the eyes and pulled tight. This 
holds the awning out.—W. C. Rover. 
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A Book on Perfect Health 
“* Violet Rays—FREE 


Why Sater Impaired Health and_Vitaty? 
‘Why Lose Your Good Looks and Energy? 
‘Why Be the Victim of Ailments? 


i-Rex Violet Ray treatments send 
spray of mild, tiny currents through 

every part and organ, increase your 

store of energy, revitalize your worn 

out cells, make’ every 

fibre of your body 

tingle with new vim 

and vigor. 


ALL STANDARD 
MARE TIRES 


SEND NO MONEY! 


5000 MILES OF SERVICE. Ws want 
rwdy aod ‘’ 


neta thantrated Catslow Bees 


seenre  eY, 
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Curtain-Rod Supports Made 


from Lugs 
| COPPER tugs at 
cur et ped fa 
neantot 
turning 
Procure wo be ofthe Avo-bQ) type a8 
shown in fe at wise and 


ics 


‘DETAL OF Uns 
Copper lugs may be used as shown, 
‘above for su the ends of 


Curtaia-foda 


bbend as shown, ‘These supports ean also 
bbe made from ‘brass or copper tubing by 
flattening one end with a hammer. 

Tho curtain-rod can be removed by 
loosening the serews in the wall a turn or 
‘two and sliding out the lugs. 


Making a Candlestick from 


‘ao that the stem 
of the pipe can 
be forced in. In 
case of a curved- 
stemmed pipe 
thie will bring 
the bow! into an 
‘upright position. 
If the candle 
is to be carried 
about, the holder 
is provided with 
atin handle. 
‘This holder ean 
also be screwed 
to the wall. —L. 
LAURIER, 


An 
Pipe candtenick 


old brine. 


An Old Hoe Acquires a 
New Shape 


IMPLY bu} dy" 
tool a fe an 
ordinary frarde’ th 


‘cut the hoo as shown in the illustration. 

‘This gives a lighter hoe, and one that 
will scour much better and, best of all, it 
‘will reach between hills of vegetables, cut- 
ting weeds that the ordinary hoe will not 
reach, Be sure to sharpen the upper 
‘edges. —R. W. Jasnsow. 


| 
i 


IRSHEIM shoes are widely worn,not 

because of the good things said about 
them, but because we put into them the 
style men want and the quality they expect 
ata price that is low for the value received. 


The Florshei 


THE FLORSHEIM SHOE CO. 


n Shoe—$10 and $12 


Chicago 


WELDERS—REPAIRMEN—CAR OWNERS 


Saved-. 
from the Junk Pile 


Weldene Hard 
Cast Iron Condenser shown in the 
stration with a piece 3x2" Broken cou 
plete out was reed iy the WELDENE 
the Wilson and 
Siving them hundreds of dears, 
WEEDENE Hard wil ropa 
cylinders, cracked waterjacket 
boilers, site Water pumps, 
c 
‘fom "one pound. of 
ekdene Akiminwm"; "another write 


told on a money= 
back guarantee, 


Weldene Aluminum 
Last month we repaired, by the 
WEEDENE Procten, an alumi eranke 
rer So. which the 
‘caval Chicago were going 10 
Gavkesns wes Tepuited bere 
a cost of ess 


wed eet 
Soldering “con a 
rechamical skill required, Merely follow 
Uisetone, Guaranteed tte ae ong a 
‘welding, No preheating or dismant in 
Teauinai, "Fithed job is non-corrosive 
En.can be done at ome quarter the cost of 
viling."Weldene ‘Aluminum wil repair 
thing madeof aluminum. Body builders 
iivfind. it invaluable for building. new 
fies and repaiting olf. Sold "on 
‘money-back guarantee. 


EXCLUSIVE Territory grand o good Representatives 
Send for free on 
Welders So 
with money: 


NATIONAL WELDENE COMPANY 
828 Transportation Bldg. Chicago, Il. 


Oil Experts 
Make Millions 


"The history of the Oil Industry in the 
Unite Seay readies Nother 
industry ds expanding s0 rapidly. From 
{377 milion barrels #1919 to 444 milion 
ihren odin Increase oF ion 
barrels in a single year, gives you an Hea 
ait growth Peres ai the Oi | 
tie i the entire World the 
Oi Industry” of che United. States, the 
thied ofthe counee 


Spree att peat 


ge 


Petroleum Extension University 
Dept. 446, 165 E, Ontaria Street, Chicago, Ile 


Riera eee 
oe eueoee 


Electric Jack o’Lanterns 
| for Hallow 


ELECTRICALLY ighted Jack o'Lan- 
terns for Hallowe'en are an. attractive 
novelty for the young folks. These lan- | 
terns may be darkened and lighted at will | 
| and very suddenly, a thing impomible with 
| the old’ candle Here isa simple 
method by which out of « small square 


| THE HOME WORKSHOP 


Hallowe'en is coming! Here is a sug- 
| gestion for an ‘attractive and startling 
| Jack otantern 


cardboard box and a tubular flashlight, an 
lectric Jack o'Lantern may be made. 
‘The istration shows the devige com 


| How to > Obtain More Heat 
from Coal 

| FOT-AIR furnaces are sometimes inade- 

‘quate to supply comfortable heat to 


all parts of the house. Distant bedrooms 
| or Hathrooms are often too cold for comfort. 


Popular Science Monthly 


Send No Money 


your guia care 


10Days'FreeTrial 


Fear or 10) 


area es Sage 
sat Saenan Four tte wll ef 


FREE TRIAL gr: 


“BOWLEGSandKNOCK-KNEES 
UNSIGHTLY 


sexo Fon nooxu showine PHOTOS 
‘OF MEN WITH AND WITHOUT 


The Perfect Leg Forms 
PERFECT SALES, 140 W Mal ve, Dt. 5, es, 


Of increasing the heating power of the 


| ‘An effective and economical method 
| 
| fumace 


the co is conducted by pipes to registers in 
the bedrooms or bathrooms to be heated. 
Return pipes must be provided leading | 
back to the coll in the furnace. If care is | 
taken that there is always water in the | 
pipes, there will be no danger of burning 
tout the coils in the firebox. A radiator 
such as this, of fair size, was sufficient 
to heat an enclosed porch comfortably | 
throughout the winter without additional 


‘expense for coal.—R NEwnecker. 


LEARN AUTOS AND 
‘TRACTORS 


AISE pane 


 cometneneraee 
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To Pay 
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PATENTS 


TRADE-MARKS: 


‘Sd for 
hen 


Beale & Park isscistetsan 


PATENTS Secu 
pestsacs Vata aoe 

ees tes Bape tem ad Bre 
Sta toe Pee El 
Mice thee dure. Hignat Reena Wate 
Sara eo oe 
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This Magician’s Trick Will 
Manufacture Paper Money 


HIGH SCHOOL 
COURSE IN 
TWO YEARS 


t 
i 
i 
it 
it 


Zot the job ahead of 


ii 
i 
| 
: 
tf 


Sintard nt lien ecco Fo 
|] Geodeducaton ts necessary, ‘Towrts 


ii 


| 
Be 
# 
FA 


the paper. ‘The free end of the paper it 
then turned once around the lower roller. 
Ifa blank piece of paper about the size of a 
dollar is placed between the rollers ax 
shown by the pointed arrow, it will turn 
around with the bottom roller and be 
covered up with paper. At the same time a 
dollar bill will be issued from between the 
rollers on the opposite side and it will ap- 
pear as if the blank piece of paper had been 
printed. —W. C. Rovan. 


How to Turn Metal with a 
Hand-Drill 
MATEUR mechanics are often con 
fronted with 


crack Por fwno gre 
‘enougff to have f lathe 


piece of angle metal. A three-cornered file 
is ground off at the end and used to trim 
the metal. 

‘The cutting edge of the fle is held 


| agaiee the metal Thie the hande'of th | 


drills tumed.—L. Lavrten. 
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CAN YOU 


shink of» aime, practical de 
hav ito cite many ee 


gas ytsresnilelopnew we 


prorect 


J.REANEY KELLY 


PATENT LAWYER 


#32-COLUMBIAN BLOG. WASHINGTON, D.C. 


r Send drawing oF model for prelims 


w ) | esminon' tee ‘ide eer 
To the Man With an Idea | | | Sv menses meena 
Later aos conor 


All Business Given Prompt and 
Proper Attention 
WATSON E. COLEMAN, Patent Lawyer, 


626 F St, Washington, 


evelopment ot his propos 


PATENTS 


Pele Science Monthly, 25 W. 20h St, New Yok 

IF YOU HAVE AN 

AT E N T Ss INVENTION and DESIRE 

TO LEARN HOW TO 

SECURE A PATENT, send for Our Guide Book, HOW TO 

GET A PATENT, sent Free on request. Tells our Terms, Methods, 

etc. Send model or sketch and description of your invention and we 

will give our opinion as to ite 
patentable nature. 


pene - =e. 


RANDOLPH & CO. oun 
130 F St, NW, Washington, D.C. ! 
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A Useful Drying Cabinet for 
Lacquered Work 


TTS tle cjg cainet Sa yy ue. 
bos 


BAER ee 


ac 
‘40- 
init. to 
line the Hx with 
asbestos to pre- 
vent possible fire. 
‘A shelf made 
with pieces of 


Ventilator holes 
are placed in the 
ide and inthe 
door.—Gronce 
Benoer, 


‘This drying cabinet may 
‘be used for other purposes 


Try This Simple Method for 


Case-Hardening 
F a mechanic when to put a vag thin 
Tigers sol cect, 
he c v 
fecal and 
tis and | 
eae of 


blow-toreh is 
Drought to. play 
upon it. 

The piees 
heated to a dull | 
udness and after 
about half an 


hhour of exposure 
to the flame the 
article is turned 
‘over and another 
half hour of heating is yone through. Thi 
will leave a very thin film of hardened | 
metal on the su "The usual process of | 
case-hardening allows a greater penetration | 
of the carbon. | 


nly small articles can 
be case-hardened inthis 


Tempering the Water as It 
Flows from the Faucets 


HE quickest and most efficient method 
of washing dishes is under a eady 
layfayo tht” prover 
may bf accompfished 

hore seri 
T-shaped caffnecting 
‘and two bieces of 


Pubber tubing, each 
about 7 or 8 in 
Jong and 4s in. in 
diameter. One’ of 
these tubes is sip. 
ped over each of 
the two ends of the 
top part of the T. 
‘When you wish 
to obtain water 
which is warm but 
not scalding, push into each of the faucets 
thefree end of one of the tubes. Then turn on 
both faucets. The hot andthe cold water from 
the two faucets will become mixed in the 
connecting tube and the tempered water will 
‘stream from the vertical end of the T. By 
adjusting the flow of water from the faucets 
‘steady stream of water of any desited tem- 
perature may be obtained.—B. Fox. 
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THE WOME WOR! 
Novel Picture-Holder 
Form of a Pyramid | 


FROM four pieces of cardboard an at- 
tractive little photograph-holder may 


each edge of 
will corres; 
togeth 


‘with a water-color preparation of any color 
the maker desires. ‘The photographs are 
held in place by backing them up with | 
pieces of cardboard glued into position, 


| Do you make things for the home? Then 
read the announcement of the Home Work 
shop prize contest on page 87 | 


Serviceable Tool-Kit Made | 
from an Oilcan 


SQUARE cilcan of five gallons eapac- | 
fat a container of 


A 


Iubrifati converted 
intofthe ‘Mlustration.. 
Thi Kit, tools used 
in ually service 
ab) fuipment about 
th 

handle is se- 


eattrTion 

ALED AT EnOS 

Mustrating an excellent use for an 
empty square Iubricating-oll can 


‘cured about an inch and a half in diameter 
| and this is cut the length of the can. ‘The 

tin ie best cut with tinner’s shears and bev- 
| cled at the ends, 

‘Enough material is left at the edges to 
turn over into a sort of beading to avoid 
fany sharp edges, Two round-head serews | 
fare used to secure the handle to the ends of | 
the container. If desired, one small strip | 
lengthwise of the kit separates it into two | 
compartments and segregates the tools from 
the screws, bolts, ete.—G. A. LUERS. 


TRADEMARKS 
COPYRIGHTS 


PATENTS corviiens, 


SPECIAL OFFER parentaBue NATURE 


Before disclosing an invention, the inventor should write 
for our blank form “Evidence of Conception." This 
should be signed and witnessed and if returned to us to- 
gether with model or sketch and description of the inven- 
tion, we will give our opinion as to its patentable nature. 


Our Three Books Mailed 
Free to Inventors 


Our Mlustrated Guide BOOK 


HOWTO OBTAIN A PATENT 


Sent FREE on Request 


Contains full instructions regarding Patents, 
Trade-Marks, Foreign Patents, 01 
Methods, Terms,and 100 Mechanical Mov 
ments illustrated and described, Articles on 
Patent Practice and Procedure, and Law 
Points for inventors, 


OUR TRADE MARK BOOK 


‘Shows the valueand necessity of Trade-Mark 
Protection and gives information regarding 
unfair competition, 


OUR FOREIGN BOOK 


We haye Direct Agencies in all Foreign 
Countries, Write for our illustrated Guide 
Book on Foreign Patents. 


“The fie of invention 


impossible for any one ms 
‘expert in all the differen ‘Only’ those practical 
EES to which the invention relates are capable of rendering ellicient service. For 
{this resson Victor J, Evans & Co, employ a number of patent lawyers and mechanical 
Experts who have been selected for their special knowledge and ability in certain 
ines of ivention, “Each cave pce in charge of expert fa the ches in which 
the invention relates. 


THE VALUE OF YOUR PATENT 


{Witt depend much upon the skill and care with which your case i lin the 
Unie Sater Patent Oe,” Thi work wil eee the tenet of experi: 
tence acquired by'a tong and succesful practice. We spare neither time nor pains 
Tosecurt the broadest possible patents that the inventions will warrant. That every 
acc entrusted to.us receives ovr best efforts and that our work is done consistently, 
SEilvatly and thoroughly Is evidenced by the many; unsolicited leters of commenda: 
ho that we receive constantly from ot chents. We will furnish upon request lists 
cf clients from any State i the Union for whom we have secured patents, 


Our New York, Philadelphia, Pitsborgh, Chicago, and San Francisco Ofices 
ore even tha Batetcar ert bes Stee hs oe She Vr 
U.S Patent office, eto, er 


hh wut 
Seopa banal the 
Such wih the Maks 
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ighest References—Prompt Attention—Reasonable Terms 
ee hit ine piapyeantio Tee | 


] VICTOR J. EVANS & CO.} 
Patent Attorneys 


Nee Yat Osees Peiadinhn Ofere 
007 Weslwerth Blip. 135 S. Bread Street 


‘Cicage Ofes 1114 Tecams Bldg. Son Francisco Offices, Hobat Bldg. 
Main Offices, 760 9th Street, Washington, D.C. 1 
cour books 
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Gentlemen: Please sead me FREE OF CHAR 
as described above. 
S Name 


Adress 
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Popular Science Monthly 


| JN pasing «junkyard one day the writer 
‘happened to notice an old one-cyclinder 
motorcycle engine lying in the pile. The 
writer immediately began to wonder what 
possible use he could put it to. It could be 
‘used for an air compressor, but what could 
fone do with the 
Why not use it as a 
compressor for a small 
refrigerating plant? 
A dollar bought the 
engine and another 
fifty cents hauled it 
up to the house, The 
carburetor and all su~ 
perfluous parts were 
taken off and junked. 
Then the spark-plug 
was taken out and = 
cheek-valve put in. 
‘This check-valve can be made up by 
any handy man; it simply consists of a 


j bal:bearing with the proper satin. 


the feebox and the compresmor, 


Next it was necessary to go to a local 
supply howe and obtain about 60 ft. of 
copper tubing similar to that employed in 
the lubricating system of automobiles. A 
‘coll about § in. in diameter was then made 
with this tubing. This coil contained 
about 20 ft. of tubing and it was placed in 
fan old water-pail as shown. ‘This water- 
pail was in turn placed on top of the icebox 
{and covered s0 as not to be unsightly. 

‘The pail is kept full of water from the 


|Changing Pipe Tongs 


| | CED pipe tongs and a few odds and ends 
‘are’ all, the materials required for 


pipe and rod of 


| finished tool if it 
tightened, which 
best done by taking 
‘out the old rivet an 
putting in a new one, 
after redrilling oF 
reaming the holes. 
‘The dimensions of the 
parts will depend upon 
the size of the tongs 


Fivets as large as can 


| = 2 = —_ 
| Build Your Own Refrigerating Plant 
| By M. W. Potts i 


Winner of the First Prise in the "New Uses for Old Things” Comoatition 


ter supply and an overflow is arranged 
‘to discharge into the sink, Another coll 
was made with about 26 ft. of eopper tub- 
ing to fit inside an old wash-boiler, which is 
placed in the ice-chamber of the icebox. 
This is the expansion chamber and it will 
bbe necessary to keep 
it filled with water, 
which will become ex: 
tremely cold when the 
system isin operation. 
A needle-valve, which 
feun be purchased at 
hardware store, is 
placed between the 
cooler and the expan: 
sion coll. ‘The copper 
‘tubing lends from the 
‘expansion coll back to 
the compressor. 
To operate the system it will be neces- 
sary to obtain a cylinder of liquid sulphur 
je trom some chemical supply house, 
will cost very little and, if the joints 
in the system are gustight, it will last a 
iderable time. 
‘When the gas is placed in the com- 
through the spark-plug hole, a very 
ood gastight connection must, be estab- 
lished through the use of a small length of 
copper tubing arranged with couplings at 
feach end. The cylinders in which the gus 
is supplied come with a valve attached to 
their ends and after the connection is made 
with the compressor, this valve can be 
‘opened and the gas allowed to run into the 
cylinder. It will immediately evaporate 
fand take ite place throughout the entire 
system. When the compressor is put in 
‘operation it liquefies 
the cooler. ‘The gas 
reaches the expansion chamber. 
that the cold is produced, 


Tt is here 


Heat the plate and 
bend it as. shown, at 
right angles, and drill 
it for an eye-bolt to 
pass through easily. 
‘The eye of the bolt is 
sipped on the pro- 
jecting handle and a 
thumb-nut is put on 
‘the thread. A spiral 
spring on the bolt will 
keep the vise at as 
wide an opening as 
the position of the | 
thumb-nut permits. 

Leave the plate 
long enough to be 
screwed either to the 
edge of the bench or 
tora block. 


OME WORKSHOP 


| A Homemade Reading-Lamp 
(for the Living-Room 
“Tras fe yang pp cant pat 


Tonetfer at sap ct sf il eig/ood 
serie Fina pc fennel that | 
Sil eve earl inf ies as 
Home. Te stad) se fery fine Snd’may be 
made with few 

Toole, The 
parchment 
Bade. 
inarieal and 
may be em 
brlised with 
en Tandscape | 
The colors 
nay be placed 
om while the 
Shade is wet 
tnd. allowed 
biend-| 


RE, FRAME, 


‘ 


cyt oooen elle: 
sid Biko tive shade 
Only atewtooleare Sd enyfavar 
feavired for making tite color may 
iy © be made. to 


thi lamp 

predominate, 
small wire frame is uttached to the top | 
the thade,—W. C. ROYER. | 


Just the Ironing-Board for 
the Small Flat 


GHOWN here ie an ironing-board, that 
can be fastened against the wall and is 
fut of the way when not in use, 

bbe made of well-easoned 1 or 1} 
rial, A board of convenient size 
‘made by the following dimensions: 4{t.8 in. 


erat sweet 


Where space 4s at a premium, as in 
mall apartments, an ironing 
Hinged to the wall is convent 


‘A striff 12¢00A 4 by 15 in. is securely 
fastened fpy serews to. the wall at a con- 


venient fPight. ‘The height at which the 
board isWplaced varies with the height of 
the user, The board is hinged to the wall 


atrip with two No. 8 butt hinges. 

"The log of brace, made of material 1 in. 
thick and 4 in. wide, is fastened with a No. 
8 butt hinge to n board strip 1 by 4 by 8 
fn, ‘The board strip is screwed to the 
under side of the board 11 in. from the free 
fend. The length of the brace depends upon 
the height of the board, and when the 
hoard is in position the brace rests against 
the baseboard of the wall. Skirts may be 
ceasily ironed without changing the position 
ff the brace. A piece of galvanized iron 
may be tacked to the board, on which the 
hot iron may rest when not being used. 


WG 
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Don’t stay a Low-pay 
man wishing for a 


steady income to come tl 
Tacky breaks. | Make your own luck. | Take, a short 
‘cat to top pay right now, Come to the world-famous Rabe Auto 


E Tractor School.” In 6 to 8 weeks Henry Rabe wil fit you to pick 

sour job in the Automotive Businest—the one business that needs 

oes chen than ever and pays the biggest money. Remember, it's the 
Tractor 


Rahe ‘i. School 


2 Mittion Dotiars Invested—Nearly 40,000 Graduates 


Learn Here Easily and Quickly and learn Right. You 
se ALTdnily Going real jobs under Master Instructors on all types and 
Worle cf real’Automobiles, ‘Tracks, Tractors and Aviation Equip- 
‘ent. You learn by the Rabe Practical Job Method of 
"Faining the nme metnod of training that bas broug 
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MAKE $1,000 


In Your Spare Time 


101 
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dhakieen montis "These rsa too) 


eer gl cee hae 
iianetinicoeasncs 


Ge 
“sae beh 
iq 


MAKE MONEY AT Ti 
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Sich week. “Full°partcuiars and Bootiet free 
KousiGatt sitow Cao SCHOOL 
Seren tom cane scwect 


fo. 15-225 pp. 
Wireless Catalog” 
Wieler catalog mae for 324 
In stamps or ent 
ieatear wit eyo 


THE HOME WORKSHOP 

Two Pencil-Sharpeners for 
the Drafting-Rooms 

ONE ofthe ilustrations shows simple 

device for pointing drafting-pencls. 


Clamped to a drawing-board corner, it re- 
‘quires the use of only one hand. Drawings 


| gepsouss som 
| RorstesS, 


| This type of pencil sharpener is clamped to 
the drawing board or drafting table 


are protected frym the disk of emery-paper 
by a thiek ca 


disk exposea, A new disk 
may A piece of wire 
form rip of tin or a 
Pape ‘the disk to 


other iNustration, It maybe serewed to a 
shelf, t-hle, of board. The picture shows 


rotatory penel-sharpener i probably | 
preferable | 


the sheet-metal easing and the brash, which | 
leans the emery-paper. There is also 
shown the wooden wheel and the method 
of fastening the paper stripa.—E, R. Sara. | 


A Movable Droplight Can 
Be Easily Made 


intervals. This will allow the light to be 
at any place wanted along the line without 
‘waste cf time in reeling and unrecling the 
surplus wire, which can be raised or lowered 
by means of a take-up as shown in the 
diagram. —J. ALEXANDEE. 
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If You Must Smoke in Bed, 

Use This Tray 
MOKING in bed is not cons 


rood 


Tam to oor sd fd jt 
Tarts, ome, OS pase catalog and find met | form except in the save of habitual | 
Coal ebjet—ine tet took by the'sex | S@0KETS confined to bed during convs- 

atuthor. This isthe most complete catalogal _ lescence. It is objected to principally on | 
Islnd imu: Vou reer tit cmtanly | account of the risk of fre, damage to the 

your work Only St copies teal ade pianany 10 the | 
With the catalog wl be sent the uplements | occurfnt 

foe191Fand 1900 andnew page booklatior | Tif isi ant anger greatly 

1921 dimifishefbby prffiding ash-tray 

‘vith clgatrests “one es removable. gloss 
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co ea) 
Te ane 


If you smoke in bed use an ash-tray 
ike that described here 


bow! ax shown in the illustration. ‘The 


roof titans tna. 


MOST POWER~LEAST COST 


Home Electrical Laboratory 


IRST a wooden spool is wound with 
nt. The 


Gas, Air, Wat 


rents. For heavy currents the 
wire used should be large and for lighter 
currents it should be smaller. 

‘The spool is mounted on a wooden stand 
and a little metal plate is placed at the 
bottom of the stand. A small iron rod ex- 
tends through the center of the spool and 
makes contact with the metal plate. One 
fend of the winding af the spool is con- 
nected with the metal rod and the other 
‘with a binding-post at the top of the stand. 
‘The diagram of connections is given. When 
too much current is flowing through the 
device, the magnetic force will draw the 
iron rod up into the center of the spool and 
the circuit will be broken.—W. C. ROYER. 
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Monarch 
JUNIOR LATHES 


“The Biggest Little Lathe Built” 


A nurty 


al engine Lathe bull, with he soe 


The Gretet Achievement in Lathe Billing History 
Monarch Junior 9 in. Engine Lathe 


THE MONARCH MACHINE TOOL CO. 
201 Oak Street - - - ~ Sidney, 0. 


AD Walon neasy (pon erate 
"The Succeesf Liga Wa) 

PATENTED U.S.A. 

PATEda Miss 

LooK 

INSIDES! 


You f 


‘ute prog neo ro oe wenn 
‘Tun STS ACTON AST toe PSTNS 
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Popular 


What New Uses for Electricity 


Have You Found? | 


Have you found a new way of making the 
electric current work for you? ‘Have you 
mada anew labor-saving or taoney-saving 
machine or device that is electrically 
operated? Popular Science Monthly will 

pay $90 in prizes for the best answers 


HIS contest was announced in our last issue, but over | 

a month still remains in which readers of Popular 
Science Monthly may submit ideas in competition for the 
prizes totalling $90. The competition is distinct from the | 
standing offer of $75 for Home Workshop ideas, described 
‘on page 87. 

Your new machine or device does not need to be motor 
driven, although there is no objection to a motor-driven 
machine, provided it is new and useful. It must, however, 
be homemade. Electric magnets, solenoids, or heaters 
may be employed. 

Popular Science Monthly offers three prizes for the best 
answers—a first prize of $50, a second of $25, and a third 
of $15. ‘These will be awarded in accordance with the 
rules outlined below. 


Rules Governing the Contest 


ence Monthly 


(1) Contestants are not limited 
to the number of ideas, but only 
‘one method can possibly win the 
first prize, only one the second, 
and only one the third. The con- 
test is open to everybody. 
2) The use of the new electrical 
ice must be shown clearly, 
in a photograph or in a 
drawing. If a drawing is sent in, 
it need not be made by a skilled 
draftsman. Tt is sufficient that it 
should be intelligible. While pen- 
cil sketches will be considered, 
contestants are requested to make 
their drawings in ink on heavy 
white paper. The views should be 
sufficient in number to set forth the 
writer'sidea very clearly. The con. 
testant’s name and address should 
appear on each sheet of drawings. 

(3) The drawings or photo- 
wraphs must be accompanied by 
description, preferably | type- 
written, in which the method is 
clearly given. It must be written 
‘on one side of the paper only, and 
it should not be more than 500 
words in length. The name and 
address of the contestant should 
appear in the upper left-hand 
corner of the first sheet of the 
written description. 

(4) The drawings and deserip- 
tion entered by contestants must 
be received by Popular Science 
‘Monthly not later than 5 p.m., on 
Oct, 20, 1921. 

(5) The judges of the contest 
will be the editors of Popular 
Science Monthly. 


(6) The first, prize of $50 will 
be awarded to the contestant who, 
in the opinion of the judges, has 
suggested the best idea of a new 
use for electricity. 

‘The second prize of $25 will be 
paid to the contestant who sub- 
mits an idea next in merit. 

‘The third prize of $15 will be 
paid to the contestant who sub 
mits an idea third in merit. 

(7) The winners of the contest 
will be announced in the earl 
est possible iasue of Popular 
Science Monthly. A deseription 
of the ideas that win the three 
prizes offered will duly appear in 
the pages of Popular Seience 
Monthly, together with the names 
of the winners, 

(8) The editors of Popular 
Science Monthly shall have the 
right to publish meritorious manu- 
seripts that do not win a prize. 
The regular space rates will be 
paid to the contestants who sub- 
mit the manuscripts thus selected. 

(9) When a contestant submi 
more than one idea, the descri 
tion and drawing by which each 
is set forth must be sent as a sep- 
arate unit. 

(10) Manuseripts or drawin 
will be returned to contestants if 
stamps are enclosed. 

(11) Send drawings and speci 
cations to the Editor of the New 
Uses for Electricity Contest, Pop- 
ular Science Monthly, 225° West 
239th Street, New York Ci 
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6000 MILE 


CORD vis: TIRES 


‘Asbestos in any quantity. We pr 
all grades at our world famous BELL. 
ASBESTOS MINES, in Canada. We 
‘also card fibres, spin yarns, weave 
tloths, and make all sorts of Asbestos 
products, 

For anything you want in Asbestos 


Ready to hang. 
Direct from manu- 
facturers. 
Completely wired in- 
cluding glassware. 
Send for Catalogue No. 20 


ERIE FIXTURE SUPPLY CO. 
Deak A, Erie, Pa. 


AMERICAN PIPE BENDING MACHINE CO. 
51 Pearl Street BOSTON, MASS. 


‘AMERICAN MOTOR CYCLE CO. 
Dept.'1008, 2047" 


wire taut—-Cnanuss A. BLack, J 
'W. Chieago Ave, CHICAGO sever x code 


How to Build an Attractive 


Gun Cabinet 
ng of alo hard 
aftershe 
pThoffill: % shy 
aes 
Sc ith, 
Frain melding. rbethe for gla, wil 20 


‘This cabinet enables sportsmen to take 
‘good care of their guns and rods 


piece into which it ts, The amall upright 
compartments on each side may be used 


for boxes of cartridges. If yellow pine ix 
‘used, a suitable finish will be three coats of 
varnish, the first thinned with three 
quarters turpentine, the second with one 
half turpentine and the last a full strength 
‘coat. If you use stain, put it on after the 
first coat of varnish, 


Stretching Wire with a 
Homemade Tool 
ELOW is-shown simple homemade 


‘Sin. for the short part. Each part is metal- 
‘capped at the juncture. 

‘The wire is caught between the two 
sections and with the short part braced 
against the post, the lever end draws the 


It's easy to make w 
articles Ta? Ge Tame, witht 
Aalcvery fob will have © 
‘very job will have a re 
Professional fini. 
fle Sargent, Ato-Set" Bench 


he 
Reels yoo can have, ‘Te ts cally | 
Adjusted and when once 
Calter can be removed, sharpenc 
and replaced in exactly the same | 
oritign ‘without readjustment 

i ja an. exclusive 


‘Your hardware dealer wil be 

eased to show You this or other 
Bergent Planes.” Pull. informa: 
tom in contained in the Sergent 
Book of Planes, which will be 
sent free upon request, 


SARGENT & COMPANY 


Herdware Manufacturers 
50 Water St, New Haven, Conn, 


The Sargent AutorSet 6) 
sect te of 


Einar eo" Met Shingles 


Samples & 
Roofing Book 


Adjusto: o-lite 


Tie am of » thoutand practical 
wes. "Clamps — stands 
erbercandeverywhere All he 
ou need where and when you Beet 
Prevents ye stain-~reduczs igh ils 
Nother lighting device 
‘So bs 


ani qi 


* $5.00 
Get an, Adjusto-Lite today. If your 
eater doesn't cary it onder direct 


§. W. FARBER 
141s 80. FieTHE ST. BROOKLYN, N.Y 


Big Oster Features 
make pipe-threading 
with Oster Bull-Dog 
Die - Stocks quick, 
accurate and easy. 


Self-locking, adjustable 
+ dies. 

Self-locking, self-center- 
* ing guides. 

No “unwinding” after a 
cut. 

‘Three-lever control—dies 
* reset instantly to size. 
No loose bushings or 
breakable, small parts. 


Ask your 


ipply- house about 


BULL- DOG DIESTOCKS 


THE OSTER MFG. COMPANY 
East Gist Place 


Vise Easily Made from 
Wooden Blocks 


WITHOUT a vise i is dticutt to plane 
down or otherwise work on 2 lon 
strip of wood. A simple, but exceedingly 
celfective, vise for holding the strip of wood 
to be planed can be readily made from a 
few small wooden blocks. | 
‘One of the blocks may be roughly cut in 


This block-and-wedge clamp holds 
boards as firmly aa a bench-vise 


blocks and’ the wedge-shaped block is 
driven in between the board or strip and 
the block nailed at an angle as shown. The 
strip is thus firmly held in place and ean be 
planed in either direction without becoming 
dislodged.—Hanny G. Scuutrz, 


No Burglar Will Suspect 
This Trap 


‘At night even the keenest pair of eyes 
‘ould never detect thir burglar-trap 


across the doorway and any one entering 
the house will break the thread. This will 
allow a metal strip to come in contact with 
4 brass screw which closes an electric cit- 
ccuit and causes the bell to ring. 

During the day, when the device is not 
in use, a small switch is used to break the 
| circuit." AE might it is necessary only to 
| stretch the thread across the door and 
| attach ict a hook. —W. C. Rove 
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‘ ee 
IMakcYourBike 
aMotorcycle 


JASY to. do and at low cost. 
Your od tot per ier an bo 
Prat omer ooteyes’ wit the 


Fiesany 
ise Coal 


Parag tev mete i 
hour 


Paper 
FREED Sceziis 


‘SHAW MANUFACTURING CO. 


You Can Save*50.00 
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Test-Tubes Are Sanitary 
Tooth-Brush Holders 
(A, G00D sanitary toothbrush holder 


ean be made of test-tubes, A simple 
wall fixture made of wood with holes in it 


“You Couldn’t Do Better, 
My Boy.” 


pape “1 remember when I bought my frst Searrett micrometer—the 

ting pride with which I showed ito older machinists in our shop. 

tained from any drug-store, The holder —the pleasure I got from their approval. Then, as now, 

‘may be enameled white—J. B. Momax. | Starrett Precision Tools were prised for their dependable accu- 

ee racy by the ‘crack’ men in the metalworking trades. 

Making Equal Divisions "You couldn't do better than to choose a Starrett Tool kit for 

‘a Rul your shop-work at ‘Tech’. The use of these tools in your en 

ineering studies and shop practice will teach you to appreciate, 

‘0 divi ink, ly, your rule | ‘as we old-timers do, the quality and accuracy that have made 

diagoghlly il thf required ‘Starrett Tools preferred by two generations of master machin- 
slumber & divillons come to it two edges we” 


fas shown in the illustration, Jphe diagram 


‘THE L, S STARRETT CO. 


mart ie Om 


7 


soe Yr ON 


With the saine ruler you may divide a | AGENTS ALL SIZES UP TO'SH.P. 
Me itnsteny Saencet regards: | Sagem E ; 
ain as We Speciatize In Small Motors Generators 
shows how to divide a board into four and | faemehveaee AL PASE AND FREQUEN SFOCK AT ALL TH 
cual pts anes versie ellen 
ifTou tw og to athe platat the | SBE ES U6N8TO BBL We En Phe 


marks, make the two outer edges slightly | 
narrower by letting the rule overlap 
shade, to allow for the waste in the saw 
‘cuts, Otherwise the two outer pieces will be | Esra 
wider than the inside strips 


aE 
7 


i 


Two Small Envelopes Form 
One Large One 


HEN a lo ay 


envelope is needed and 


‘oMlon Toot cust co, 


taMugh it will 
‘as handsome as the 
regular article, it 
will be just’ as 
good for all ordi- 


‘ean be made in 


SOUTH BEND LATHES 
For the Machine and Repair Shop 


435 MADISON STREET, SOUTH BEND, IND. 
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Step Up toa 
Better Job! 


ig job. trom 
wwe eto 
ise: 


‘They are the steps 


Job Jou want, 
Some ot tie 


pieture= 
a ‘mae ditieult pointe as plain 8 
a er ou 00 ats hate ten wkd. 


Pay-Ralsing Books 


gine 270 


amet os 
oie 


oes whole 
‘et 


‘75¢ a Week 


the Books ae 


the special reduced price 

the same way-=83.00 cach 

Month (73 cente a week? 
Step mp to a bet 


[hme Yat ce to 33, Cine SY 


ae pee 
eee aes 
SS oe ese 

4 same 
venus 
Reem ai a a a 


| mental forms by using 
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Molding with Olid Newspapers 
By Harry B. Wilson 


Winner of the Sacand Prise in the "New Uses lor Old Things’ Competition 


EWSPAPERS 
arial tole |] 
their dignity stan || 
vy ame and bersn 
Troms todecrite | 
eeeicarne | 
‘in be wes ot 
i neve, molded 
salay tel and emer 


was constructed by 
using gn old picture 
frame in combination 
with arf old. window- 
screen, the two con- 
forming as shown in 
the picture with strips 
of lathing tacked 
around the top of the 
pieture-frame to hold 


macerated paper as a 
‘medium. Newspaper 
Js easily decomposed 
by soaking in a tub of 
water. For the form 
Geseribed and. illus- 
trated, newspapers 


were soaked several 
days and were then 


the composition to 
the proper thickness. 

‘Before the prepared 
paper was placed in 
the mold, all rough 
places. on’ the wood 
‘work were waxed and 
then the entire inside 
of mold, including the 


well stirred and 
broken. A third of 
the puip was put in 


Here the fireplace 
ned 
left 


i the tub 
‘and to this the sized pulp was added and 
‘mixed, In that state it was placed in the 
form or mold. The mixture contained 


BAP unre we AN BACK 
PRE RE RD GORD Gina, 


zegueee 


molded by using old paper as a material. 
Fireplaces are generally screened in some 
‘manner, as the black interiors detract from 
the neat appearance of the room. 

‘The finished panel may be painted or 
‘calcimined whenever the walls of the room 


‘framework of the paper- 


Figure 2 shows the 
el in detail; the 
mack isformed by the 
‘use of cores as shown, 
‘or roughly, with a trowel, After the com- 
position has been arranged in the form, 
itis wet out inthe sun, whore it may: 
dry: most of the water will drip right 
Uhrough the screening and under the aver- 
age conditions the panel may be removed 
in six hours. 
‘When drying, the pulp shrinks, making 
it easy to remove when dry. 


Hacksaw Handle from a 
Buckle-Rod 


‘AKE the buckle-rod of an old buck- 
saw and make a serviceable hack- or 
‘scroll-aaw handle, Remove the loop ends 


fof the buckle-rod and bend each rod 
at right angle at equal distances from 
‘center. ‘The space between the bends 
should be equal to the length of a 
hacksaw blade, 


‘One of the two bent-up 


o 


€ nd 
length 


‘back of the 


bend. 


By means of the turnbuckle the saw 


tension may be regulated 


thumbserews with square nuts, wl 
serve to hold the hacksaw bladi 

tension of the blade may be increased by 
‘turning the turnbuckle in the back of the 
frame. If the handle-rod is long enough 
it may be bent into. loop toforma handle. 
Ifit is too short for that, it may be driven 
into.a wooden handle.—M. J. MUNSON. 
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Make a Step-Ladder from 
an Ordinary Ladder IMPROVEMENTS anv ADDITIONS 


[ii 2 tsps matter to convert a short in the line of 
ladder into a) 


Brown & Sharpe Machinists’ Tools 


The accuracy and fine workmanship in 
these tools will aid you in your work. The 
Vernier Height Gauge with new base, and 
also the Verner Calipers, read inside and 
outside measurements in thousandths of an 
inch DIRECT—no calculations being neces- 
sary. The new Centre Head takes work of 
any diameter. Note the new Toolmakers’ 
Vise and also the new Toolmakers’ Vise 
Clamp at its right. You will see these new 
tools and others in our No. 28 Small Tool 
Catalog, Send for it 


tened together with eross-strips 


and it will be found that pieces about 114 
in, thick and 2 in, wide will be necessary. 
Holes are drilled in the ends of these also 
and the to the top of the ladder 
by small carriage-bolts, Two pieces of 
‘cord prevent the legs from slipping too far 


This Tool Will Drill Holes 
through Brick 


FROM 1 sort pies ofan ag 
wipe Ts c 
not in the, 
If you have/fo lathe, 


Bricks may easily be drilled with this 
homemade bit, which may be used i 


the chuck of any hand-brace 


you may file one end ofthe pipe tow slight 
bevel Into this edge saw-teeth are filed 
Near’ the opposite end holes are drilled 
and the pipe fs ease-hardened 
‘A circular wooden plug is next turned on 
the lathe to St tightly into the pipe. In 
| the center of this disk or plug a bole fs 
| aie large enough to accommodate 
large terew:bolt. ‘The bolt is fastened to 
| the dine with two nuts and then the disk i | 
| ited into the end of the pipe and held in 
place by nails driven into the wood throogh 
the holes drilled near the end of the pipe. |< 
The es end ofthe blt should ft the shank | 
of the drill-brace. When the drills used, | (J 


WILLIAMS’ SUPERIOR 
Drop-Forged Wrenches 
40 Standard Patterns, in 1000 Sizes 


J. H. WILLIAMS & CO. 
should be rotated at 250 revolutions 2 | “The Wrench People” 
minute and freely lubricated with water. | PROOKLYN “SRUEFALO. woSMHEASCR, 


100 


Slip-Joint Plier 
for the 
everyday repair job 


For repairs 
and —adjust- 
‘ments around 
the automo- 
bile, station- 
ary or marine 


for jobs of all 
Kinds about 
the house, 
barn, shop 
or garage, a 
pair of “Red 
Devil” slip- 
Joint pliers is 
the handiest 
tool. 


NEI" A plier de- 
designed to fit 
the hand and grip tight 
tested to cut wire, nails, etc. 
Drop forged of tool steel of 
strength and dependability. 
Combines four practical tools 
i one—a wire cutter, burner 
 flat-nose plier and screw- 
driver. Beautifully nickel 
plated—7 inches long. 


rams rellable dealers or from us, 
Bes Mention style No. #80 


Write tndey for Mech’ Too Bnet. 


Manalacterers of “Red Devil” Tools 
264 Broadway New York, N.Y. 


“ed eit Glan Cutere—e pe 
lag tate eo hts ot he 
ie een he: N82 heen eee, 
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Why Babe Ruth is Greatest Home-Run Hitter 


(Conctuded from page 21) 


hhim thrust the useful little curling-iron 
stylus in different-sized holes pierced 
through an electrified plate which regis- 
tered contacts between the stylus and the 
side of the hole. These measured re 
spectively sixteen, eleven, nine, eight, and 

‘small 
enough, but not too small for Babe, for he 
‘male a score for control that showed him 
better than 499 persona out of 500. 

‘The tests that interested me most were 
those to determine how quickly Ruth's eye 
acts and how quickly its signals are 
flashed through the brain to the mascles. 

jowing an amazingly quick reaction 
time, they interpreted what happens on 

‘all-field when the stands rock under 
it greets another of Ru 


surve and guides the bat to follow. 

‘The scientists discovered exactly how 
quickly Ruth's eye functions by placing 
hhim in a dark cabinet, setting into opera~ 
tion a series of rapidly flashing bulbs and 
Listening to the tick of an electric key by 
which he acknowledged the flashes. 

‘The average man responds to the stim 
ulus of light in 180 one thousandths of a 
‘second. "Babe Ruth needs only: 160 on 
thousandths of « second. Thereisthe same 
significance in the fact that Babe's response 
to the stimulus of sound comes in 140 one 

‘against the 
average man’ ath. 

Human beings differ very slightly in 
theve sight and sound tests, or, rather the 
fractions are 90 amall that they seem inex- 

‘yet a difference of 20 or 10 one 
second indicates a superi- 
ority of the highest importance. 

‘Tranalate the findings of the sight test 
Into baseball if you want to see what they 
‘mean in Babe Rut . 

‘They mean that a pitcher must throw a 
ball 20 one thousandths of a second faster 
to “fool” Babe than to “fool” the average 


person. 

Tf the results of these teats at Columbia 
are a revelation to us, who know Ruth as a 
fast thinking player, they must be infinitely 
more amazing to the person who only 
‘comes into contact with the big fellow off 
the diamond and finds him unresponsive 
and even slow when some non-professional 
topic is under discussion 


Emery-Wheel or or Drill ‘Chuck for the Motorist 


A POWER-DRIVEN  crery-wheel_ or 
drill-chuck is desirable tool for use 
in the garage, and the one shown i 
illustration can be easily made an 
to the running-board of the car with afear 
wheel jacked up to drive it. 

Tt consists of a yoke-shaped bracke 
can be made from one 
‘end of a discarded front 
faxle of other similar 
part, with a shaft and 
1 pulley at one end of 
the shaft to drive from 


bat 


wheat The oppae mess. Avalos tring valve | 
end of the shaft is ee te sce faces’ is one of the 
free : quae’ SSG deta tat the to 


se god washers ois Portable rinder i driven by fie- 
‘against ‘one of the rear wheels 


| mute and washers a 


= | 


The scientific “ivory hunters” up at 
Columbia demonstrated that Babe Ruth 
would have been a “home-run king” in | 
almost any line of activity he chose to | 
follow: that his brain would have won 
‘equal success for him had he drilled it for 
as long a time in some line entirely fo 


they proved his speed and his steadiness— 
by simple laboratory tests. 

For instance, they had an apparatus | 
with a sort of « camera-shutter arrange- 
ment that opened, winked, and closed at 
any desired speed. “Cards with letters of 
tthe alphabet on them were placed behind 
this shutter and exposed to view for one 
fifty-thousandth of a second. Ruth read 
them as they flashed into view, calling 
almost instantly the units of groups of 
three, four, five, and six letters. With eight 
‘shown, he got the first six, and was uncer~ 
tain of the others. ‘The average person ean 
see four and one half letters on the same 
tent. 

‘When cards marked with black dots 


were used, Ruth was even faster, He 
called the number of dota on every card up 
to twelve without one mi The 


yerage person ean ace eight 
‘To test him for quickness of perception 
he was given a card 
showing five different xymbols 
‘crows, and three other shapes—mat 
|, and was told to select number 
. three, four, or five—for each 
‘symbol, then to mark the selected number 
under each one as rapidly ws he eould go 
over the card. He scored 103 hits on that 
test, which is the average of all who have 
tried it, But when given a card covered 
with printed matter and told Co rons out, 
all the a's, he made a score of sixty, whieh 
{is one and a half times the nv 

The secret of Babe Ruth's ability to hit 
is clearly revealed in these testa. His eye, 
his ear, his brain, his nerves ail function 
‘more rapidly than do those of the average 
person. Further, the coordination be- 
‘tween eye, ear, brain, and muscle ix much | 
nearer perfection than that of the normal 
healthy man. 

The scientific “ivory hunters” dissecting 
the “*home-run king” discovered brain in= 
stead of bone, and showed how little mere 
luck, or even mere hitting strength, has to 
do with Ruth's phenomenal record 


be attached to the | 
ke threaded to fit the | 
‘in place of the emery- 
fastens the attachment 
of the cat. 
ft, ting detuchable and light, 
the tool compartment of 
‘the car at all. times: 
and is a desirable fea- 
ture for the tourist. 
The chuck used 
should have a jaw 
‘opening sufficient to 
take the stem of 8 


described can handle 
eflectively. 


no 


Th. 


(sina 
a EE 
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Drying Photographic Plates 
with a Vacuum Cleaner 


NCE, when 

the writer de- 
sired to use it for 
drying photo- 
graphic plates, the 
Clectric fan was 
Asa 


‘out of order. 


‘The plates were 
placed in an old 
packing-case with 
the bottom 
knocked out. 


around the back 
‘the mouth of the vacuum cleaner. When 
the vacuum cleaner was set in operation, 
rush of air passed through the box and 
in n few minutes the plates were dry. 


Prevent Cap-Screws from 
Getting Loose 
"THERE are cap-scrows with holes diled 

through their heads for placing a wire 
to hold the screws from working foose on 
certain parts of the chassis. Sometimes, 


saw s10T 
cose 207 
vireginet 
‘other bolts of the rer 
ftame size 
difficult to 
hole 
through the he we: 


of the eap-acrew 


without break- Try this way of 
Ig th fectring capsicrews | 
the | 


ing virtually the same 


‘Use a hacksaw to make a cut across the 
head of the eap-gerew. Then with a center 
punch, oF the rounded end of a ball-pene 
hammer, strike the top of the alot, und so 
keep the wire from coming out. 


Pedal “Rubbers” May Be 
Made from Waste 


BICYCLE oF motorcycle owners will nd 
Teather more economical than rubber 
for covering the treadles. 

‘The leather covers are built up of small 
disks, as ahown. They may be punched 
‘out from any odd pieces of leather at hand, 
i.e, old boots and shoes, ete 

short length of 
1-n. steel pipe, sharpened at the end. After 
the disks are punched, they are centered by 
-in. steel tube, 
likewise sharp. 
ened at one end. 

‘The leathers 
are threaded on 
spindles, with a 
‘washer at either 
end. They areas 
satisfactory as 
rubber, and last 
two. or three 
times as long. — 
G.H. Howen. 


e5]|5 


as 


Here's your chance to 

buy onemotorat alower 

price than others charge 

for thousand-lots, or a 
hundred -motors ‘below 

the prices that washing 
machine manufacturers 

have been paying on 
contracts for five or ten 
thousand. Just compare 

these quotations with 

the advertised prices of 

other manufacturers in this 

or any other publication. 

fier, subject to prior sale, only 10,000 

wreaking bargain prices: 


‘iutediny 
Terminal 


1 hp, motors at the follow- 


$11.75 
12.00 
12.25 
12.50 
13.00 
13.50 


This offer will turn the motor, business upai 
Motors ar atest type fan-cooled, 110 vali, 1740 rp, 0 eye 
sent, with either tunding post or cont and plug terminal ‘Dut every 

or before leaving factory fs tested for S0% overload. They can be attached to any 


Fight of power cre 
tnt the hing for operating washing and ioning machines in the home: small lathes, 
grinders, dell and simular tool Inthe shopy churns, cream separator, feed sills, ete, on 


Sretarm. 

‘Every Motor Bears a Guarantee Service Tag. This gua 

service for a year and, anything. should go ah 

Pon ae i Bach xpos charge lect ond et 
ever ha the 


provides free consul 
ng ih che nor whi 2 metho 
RREAND NEW' MOTOR express prepaid. 

han ofr, "Hundreds of thowands 


It has only 
pliity also roeans 


hall 


al expense. 
At these extremely low prices 


CASH MUST ACCOMPANY ORDER 


You run no risk 2 if you are not 
fully 
We 


jors are sold on the money-luack ta 


romptly, a this one ad 
ure 


NORTHWESTERN ELECTRIC COMPANY 


410-420 South Hoyne Avenue 


CHICAGO. 


OITAWA ENGINES 


NOW Selling At New Lower Prices 


Don’t Leave Off 
the Taskmaster! 


A little, inexpensive 
counter will make a big, 
expensive machine meas- 
ure up to its capacity 
and its duty. 

You have too much money 
invested in your machine— 
ay too much for its opera- 
tion—to leave off this final 
equipment that gels the pro- 
duction... A 


ROG 


COUNTER 


brings out all there is in a 


machine, all there i in the oper- 
ator all there is init for inventor 
and owner. 


Counter records. the. utpst of an 
tmachine where x shaf-evoition ind 
fater'an perain, Sets back to er0 
{rem tng fur by turing kro ence 


teu. with from four to ter 
fiqurebees, as required. Price with 
{ur figure-whela a iontated, $10.00 


a a io 
areal sie. Set Back Rotary Rate 
Counter, to record reciproce ag more 


tment a On poncs pre, $13 Ct. 


‘The Had Tally arated ie 
ons 

Rater prsieatenings tol eon 
Tipenier ed 

recs in 
Tn the public 
ers 
torr woes 8 


The Veeder Mfg. Co., | 
44 Sargeant St, Hartford, Conn. | 
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FOR busing this 
‘washing-machine 
the following material 
as required: a barrel, 
some hard-wood bed 
slats, a piece of pipe, 
4 elbows, three S-inch 
nipples, “four 2-inch 
nipples, 2 floor-flang- 
es, fittings for the 
pipe 4 in.in diameter, 
and a grooved wheel 
14 in. in diameter, 

| The bed-slats, or 
some hard-wood strips 
about 3 in. wide and 
Win. thie, should be cut as follows: 


‘Two frames should be made exactly alike. 
‘The frames are connected by 4 slate 1 ft 
| 11 in, long, joined at DDDD.. With 2in. 
serews and a straight drive the frame will 
be quite rigid. The barrel is 24 in. long 
and its diameter is 14 in. 

With a eromscut saw cut a section be- 
‘tween the iron hoops about § in. wide; the 


[NTRUSIONS by inopportune visitors 
‘who boldly enter your private office un- 
asked while you are engaged in an impor- 
tant conference may be prevented in a large 
‘measure by the use of modified doorknobs 
‘such as described and illustrated bere. 
These knobs do not differ in outward ap- 
pearance from other doorknobs, but they 
‘can be opened only by those who know the 
secret 

‘The method of changing an ordinary 
doorknob to one that is intrusion-proof is 
described below. 

First, the square shaft which passes 
through the door and to which the knobs 
are fastened should be removed and turned 
down on one end for a distance equal to the 
depth of the socket in the knob. Then the 
socket of the knob is bored out round. 
‘Two bushings are 
then made tofit 
loosely over the 
rounded shaft and 
Into the knob socket. 
‘These bushings should 
be filed on one end to 
form teeth, as shown 
in the sketch. (Four 
teeth will be sufi- 
ent.) ” These teeth 
should point the 
same way on bush- 
ings 20 that when one 
bushing ie reversed, 
the teeth will inter- 
Tock. 

‘The knob is now 
ready to be assembled. 
‘The bushings are slip- 
ped over the rounded 
end of the sbaft, with 
| their teeth together. 


THE HOME WORKSHOP 


How I Made a Washing-Machine at Home 


By William E, Beazley 


Winner of the Third Prive in the “Hew Uses for Old Things” Competition 


Jength will depend on 
the distance between 
the hoops, but it 
should be as Tong 9s 
possible. ‘This eut-out 
section should be made 
into one solid piece by 
two straps of iron 
serewed on. The 
straps should over- 


. bolt is put 
into the barrel on the 
ccenter line 8 in, from 


the center. The 
grooved wheel is fastened with a set-screw 
‘on the outside of the frame on the 8-in, pipe, 
A piece of hard wood is connected with the 
Griving-wheel and the bolt on the barrel. 

‘The machine is driven by a 34-hp. motor 
eared down to give 60 revolutions a 
minute. Fifteen minutes’ operation will 
thoroughly wash a large batch of clothes, 
using plenty of soap. 

‘There ix nothing about this machine that 
any boy cannot do and the saving of labor 
{for the hard-worked mother will be ample 
compensation for the little work required. 


Secret Doorknob Assures Office Privacy 


‘The bushing on the outer end is then pinned 
to the shaft. The socket of ‘the knob 
is sipped over the bushings and tightened 
‘on the inner bushing by a set-rerew. The 
fer bushing should be indented to take 
the set-screw. ‘The knob is now ready for 

In Fig. 1 is shown the arrangement of 
the parts for a door that swings inward, 
‘When opening such a door, the natural 
tendency is to push on the knob before 
turning. With the arrangement shown, 
the knob must first be pulled out and then 
tumed to open the door. ‘This causes the 
teeth of the bushing to interlock and when 
the knob is tuned, the Intech is drawn. 

‘On a door that ‘opens outward, the ten- 
dency is to pull before turning; conse 
quently, the knob should be #0 arranged 

that it must be pushed 
before turning. The 
arrangement shown in 
Fig. 2 is practically 
the same ax that in 
Fig. I, with the follow. 
ing exception: the 
inner bushing spinned 
while the outer is held 
by a set-screw, sire 
the reverse of Fi 
Te will be notice 
Fig. 2 that the e 
the shaft. is slightly 
riveted. This prevents 
the knob from ali 
ping off should any 
fone. pull on it. All 
movable parts of the 
doorknob. mechanism 
should be well oiled 
from time to time, — 
ROH, Kasren, 


THE Turkish Cigarette 


Every day MURADS are held 
higher in the estimation of the men 
who smoke them. 


They are the standard of Taste. 

They never disappoint—never 
fail—never change— 

They are 100% pure Turl 
bacco—of the finest varieti 


sh to- 
grown. 


You are proud to smoke 
in any company—on any © 


They are the largest selling high- 
“grade cigarette in the world. 


rette smokers of America 


PUBLIC approval follows artistic leader- 
ship. The Victrola stands alone. The 
great artists who make records for it 
have by that simple fact given it the 
only sanction which really counts for a 
musical instrument. 


Victrolas $25 to $1500. 


Victrola 


Victor Talking Machine Co, Camden.N. J. 


ad 


